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PROCEEDINGS 

ACADEMY OF NATURAL SCIENCES 

PHILADELPHIA. 



1918. 



January 15. 
Henbt Skinner, M.D., ScD., in the Chair. 

Thirty-one persons present. 

The Publication Committee reported the presentation of papers 
for publication as follows: 

"The Meteor Crater of Arisona," by Beeby Thompson. 

"Contributions a I'histoire naturelle du fer du Canyon DiaUo," 
par Stanilas Meunier. 

"New and little-known fishes from the Philippine Islanda," by 
Henry W. Fowler. 

Dr. Harley Stamp made a communication entitled: An Anthro- 
pological Amateur in Alaska, Siberia, and the Arctic, illustrated by 
colored lantern slides. (No abstract). 

The deaths of Caleb Cresson, December 30, 1917, and Joseph P. 
Remington, January 1, 1918, members, were announced. 

Andrew J. Carty and Annabella E. Richards, were elected members. 

The following was ordered to be printed: 
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VEW AITD LITTLB-EirO'WK FISHES 7E0M TEX FHIUPPIRZ IBLAKDa. 

BY HENRY W FOWLER. 

During the past summer the writer had opportunity to study the 
collection of fishes in the Commercial Museums of Philadelphia, 
obtuned some years previously from the Philippine Government, 
Dr. William P. Wilson, the Director of the Commercial Museums, 
very kindly offered every assistance in this work and through him a 
Beries of the duplicates, including the more important species of 
scientific interest, have been received into the collection of the Acad- 
emy. Thoi^ the specimens are usually without detailed localities, 
most were probably obtained near Manila. Others were collected and 
shipped to Manila, so that no localities are here noted other than the 
islands as a whole. In some instances the native names were also 
preserved, although many have been lost prior to my examination. 

The characteristic richness in species of the great East Indian 
fauna is at once apparent in even a cursory study of such a collection. 
Twenty-six species are described as new and figured. An imperfectly 
known rare cardinal-fish is redeacribed. 

flMllodan wftlbMhMll (Blnlut). 

Four small examples, the largest about 305 ami. Mouth little 
longer than wide. Teeth entire or nearly so. Upper jaw with short 
labial fold. Anal fin length little less than its distance from ventrals. 
Outer pectoral angle nearly a right angle. 
MaboU •TSgDodoo-ttnkaa (Cuvier). 

Young example with umbilical cord and egg-sac. Tail short, not 
half length of disk. Teeth numerous, little distinct. Cephalic fins 
curved inward, and front flai^ folds upward so tips well overlap. 
Last gill-openings each side wider than interspace. Small dorsal 
over ventral. Skin smooth. Color uniform pale brown, eSgjea of 
cephalic fins darker. Eyes slaty. Disk length 254 mm., width 
much greater. 
Piioodonophli OBxartvoToi (RiobudjoD). 

Gunther g^ves coloration uniform, with more or less distinct 
blackish spot forward on dorsal. Bleeker quotes Richardson that 
the lateral line is not present and in the latter's figure it is so indicated. 
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My five examples all show it. Richardson's figure has a much 
smaller eye and has no pores behind the eye. Jordan and Richard- 
son give the chin and throat pale yellow in life, and the pectoral 
yellowish; in my examples, muzzle and head below dusky or soiled 
blackish. 

FUoodoMphU boro (B. Hamilton). 

Several, with very fine longitudinal wrinkles or grooves, mostly 
parallel, on pharynx Jordan and Richardson omit this species from 
their check-list, though GUnther previously recorded an adult from 
Zebu.' 

E«milB01pll11t UmbBtllt ValsncieDDM. 

Large series, all small, and with broken beaks. These show: 
Head 4i to 41; depth 73 to 83; D. n, 12 or 13; A. in, 12 or 13; scales 
46 to 52 in lateral row to caudal base, and 6 to 9 more on latter; 
predorsal scales 42 to 47 ; snout 2| to 3 in head measured from upper 
jaw tip; eye 33 to 4^; maxillary 3 to 33; interorbital 3^ to 4; rakers 
5 to 7+10 to 17, lanceolate, about 3 of filaments and latter 2 in eye; 
length SO to 118 mm. 

Probably Oxyporhampkus brevia Seale belonfp in ATrluanpkus 
Gdnther (type A. aclerolepis Giinther) or the short-billed forms with 
short pectorals. 
MdcU rnthnnl ap. dot- Fla. i. 

Head 33; depth 3f ; D. IV-I, 8; A. Ill, 8, i; P. i, 14; V. I, 5; scales 
30 in lateral series from gill-opening above to caudal base, and 
3 more large ones on latter; 11 scales between second dorsal and anal 
ori^ns; 20 predorsal scales; head width 1} its length; head depth 
l3; snout 33; eye 4); mouth width 3}; interorbital 23; first dorsal 
spine 13; first dorsal ray IJ; third anal spine 2}; first anal ray If; 
least depth of caudal peduncle 23; pectoral 13; ventral 13- 

Body elongate, with fusiform contour, compressed, deepest at 
spinous dorsal origin. Caudal peduncle compressed, least depth 
about 13 its length. 

Head robust, somewhat constricted below, profiles alike. Snout 
moderately broad, convex as viewed above, length nearly half its 

> The American species described by Goode and Bean and referred to Pitoo' 
donophit is evidently different in its gerpent-like head, etrong neck-musclee and 
constriction of the head somewhat as in Derichlhyt. It may, therefore, stand 
as a distinct subgenus. 

Omoohtlyi ■abcen. nor. 

Type Piaoodonophis cruentifer Goode and Bean. 

IhSers from subgenus Pigoodtmaphis in having the doisal Inserted behind the 
pectonJ. 

(fl/iilf, cruel; lyx^^"^, eel; with reference to its savage habite.) 
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width. Eye circular, bind edge about half a pupil-diameter before 
center in head length. Adipose-eyelids well developed, posterior 
extends over last third of eye and anterior very narrow. Mouth 
alightly inferior, comer falls about opposite front nostril. Mandib- 
ular ai^e very broad, obtuse, symphysis forming little knob which 
fits in depression above. Teeth minute, uniserial in upper jaw, 
obsolete in mandible. Lips rather fleshy, upper jaw width about 
half of pupil. Inner buccal folds moderately broad, upper little 
broader. Tongue small, tip free, elongate. Maxillary exposed, not 
quite to eye. Lower preorbital edge straight, with minute denticles. 
Front nostril about last } in snout, simple pore with slight cutaneous 
rim. Hind nostril short vertical sht, little nearer front nostril than 
eye. Interorbital broadly convex. 



Fig. I. — MuffU ruthveni sp. nov. 

Gill-opening forward about midway in eye. Rakers about 30+46, 
slender, fine, 2} in filaments and latter about equal eye. Pacudo- 
branchise about half of gill-filaments. Isthmus narrowly con- 
stricted, smooth. 

Scales large, in even longitudinal series. Head scaly, scales smaller 
below, and extends well forward on snout though not to its edge- 
Scaly pointed flap along spinous dorsal base 1| in fin. Short scaly 
pectoral flap (damaged). Axillary ventral Sap 2} in fin. Broad 
scaly flap between ventral bases half of fin. Soft dorsal and anal 
scaly over basal halves. Caudal largely covered with small scales. 
Pectoral with small scales basally. Ventral scaly. Three scales be- 
tween dorsal spine tips and soft dorsal origin. 
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Spinous dorsal inserted about midway between front of eye and 
caudal base, first spine loi^est and depressed fin 1} to soft dorsal 
origin. Latter nearly an eye-diameter nearer caudal base than 
spinous dorsal origin, depressed fin 1} to caudal base. Anal origin 
nearer caudal base than ventral origin, depressed fin 1} to caudal 
base. Caudal emarginate behind, 3} in head and trunk, lobes about 
equal. Pectoral short, broad, li to spinous dorsal origin. Ventral 
inserted about opposite middle in depressed pectoral, 1} to anal. 
Vent close before anal oripn. 

Color in alcohol dull brownish generally, sightly tinted olivaceous 
on back. Fins all pale, and hind caudal edge narrowly dusky. 
Iris pale slaty. Peritoneum blackish. No dark blotch at shoulder 
or pectoral base. 

Length 240 mm. 

Type, No. 47,478, A. N. S. P. 

Philippine Islands. Presented by the Commercial Museums of 
Philadelphia. ' 

Only the type known. The dark hind caudal edge is suggestive 
of Mvgil sundaneneis Bleeker,' but that species has 9 branched anal 
rays, preorbital deeply notched, snout long as eye, etc. 

(Named for Dr. Alexander G. Ruthven, of the University of Michi- 
gan, well known among leading berpetologists, who has written on 
Michigan fishes.) 

XBgUo(Ubrlip-noT. Fig. 2. 

Head 3J; depth 3|; D." IV-I, 8; A. Ill, 9; P. i, 14; V. I, 5; scales 
28 in lateral series from gUl-opening above to caudal base and 4 
more large ones on latter; 10 scales between second dorsal and anal 
origins; 20 predorsal scales; head width 1) its length; head depth 
li; snout 3j; eye 4); mouth width 3J; interorbital 2^; first dorsal 
spine 1^; first dorsal ray IJ; third anal spine 2}; first anal ray If; least 
depth of caudal peduncle 2^; pectoral !§; ventral 1^. 

Body elongate, contour fu^onn with lower profile slightly more 
convex, deepest at spinous dorsal origin. Caudal peduncle com- 
pressed, least depth 1} its length. 

Head robust, very slightly constricted below, lower profile slightly 
more convex and inclined. Snout broad, widely convex as viewed 
above, length about \ its width. Eye circular, hind edge anterior 
to center in head length about diameter of pupil. Adipose-eynlids 

'Nat. Tijds. Ned. Indie, IV, 1853, p. 265. Benculea-Siimatra. Batftvia, 
GOnther, Cat. Hsh. Brit. Mue., Ill, 1861, p. 426 (copied). 
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little developed, posterior extends over last fifth of eye and anterior 
very narrow. Mouth little inferior, and comer falls opposite front 
nostril. Mandibular angle very broad, obtuse, symphysis forming 
little knob which fits in depression above. Teeth very minute, 
unisenal in upper jaw, apparently absent in lower. Lips rather 
fleshy, width of upper about 4 of pupil. Inner buccal folds mod- 
erately broad, upper little broader. Tongue small, tip free, elongate. 
Maxillary exposed, about to eye. Lower preorbital edge slightly 
curved, with few very minute obsolete denticles. Front nostril about 
last f in snout, simple pore with slight cutaneous rim. Hind nostril 
short vertical slit, little nearer front nostril than eye. Interorbital 
broadly C' 



Fig. 2. — Mugil ogilbyi sp. nov. 

Gill-opening forward about opposite front pupil edge. Rakers 
about 35+52, slender, fine, 2i in filaments and latter Ij in eye. 
Pseudobranchife about 1| in gill-filaments. Isthmus narrow, 
constricted, with median groove. 

Scales large, in even lengthwise series. Head scaly, scaJes smaller 
below, and extend well forward on snout, though not to its edge. 
Scaly pointed flap along spinous dorsal base half depressed fin 
length. Scaly flap in pectoral axil | of fin. Axillary ventral scaly flap 
2i in fin. Broad scaly flap between ventral bases 2 in fin. Soft 
dorsal and anal scaly over basal halves. Caudal largely scaly, 
fewer scales about pectoral basally. Ventral with many small scales. 
Four scales between dorsal spine tips and soft dorsal origin, 
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Spinous dorsal inserted midway between hind nostril and caudal 
base, first spine very slightly longer than second, depressed fin Ij 
to soft dorsal origin. La.st slightly nearer caudal base than spinous 
dorsal origin, depressed fin 1^ to caudal base. Anal origin little 
nearer caudal base than ventral origin, depressed fin If to caudal 
base. Caudal emarginate behind, about equals head in length, 
lobes about equal. Pectoral short, broad, li to spinous dorsal. 
Ventral inserted near last third of depressed pectoral, reaches half 
way to anal. Vent close before anal origin. 

Color in alcohol dull brownish generally, upper surface tinged with 
olivaceous. Pockets of fallen scales exposed with more or less dusky. 
Traces of darker lengthwise streaks, one to each row of scales along 
back. Dorsals and caudal tinted with pale dusky, though hind 
edge of latter not dark. Pectoral brownish and other fins pale. 
Iris pale slaty. Peritoneum blackish. No dark shoulder spot or 
at pectoral base. 

Length 210 mm. 

Type, 47,479, A. N. S. P. 

Philippine Islands. Presented by the Commercial Museums of 
Philadelphia. 

Also No. 47,480, paratype, same data. Head 3i; depth 3J; D. 
IV-I, 8; A. Ill, 9, i; scales 29 in lateral series from gill-opening above 
to caudal base; 11 scales between second dorsal and anal origins; 
20 predorsal scales; snout 3^ in head; eye 4j; mouth width 3^; inter- 
orbital 2i; length 205 mm. 

This species is closely allied with Mugil cdcocki Ogilby,' but differs 
in the larger head, deeper body, longer snout, etc. Giinther does 
not give the length of the first dorsal spine, though Ogilby remarks 
"it is noteworthy that neither Cantor or Bleeker have recorded any 
mullet having the first dorsal spine prolonged, from any part of the 
Malay Peninsula and Archipelago. " 

(Named for Mr. J. Douglas Ogilby, the accomplished Australian 
Ichthyologist of the Queensland Museum.) 

Kngil phllippinni ap- nov. Fie. 3- 

Head 3J; depth 3i; D. IV-I, 8; A. Ill, 8; P. i, 13; V. I, 5; scales 
30 in lateral series from gill-opening above to caudal base and 3 more 
lai^e ones on latter; 10 scales between second dorsal and anal origins; 
19 predorsal scales; head width Ij in its length; bead depth ij; 

* Ann. Queenaland Klus., No. 9, 190S, pp. 21-2. Based on Mugii subiiiridia 
Day (noD Videnciennes). 

— Gtlnther, Cat. Fish. Brit. Mua., Ill, 1861, p. 423, fig. {head below). Madras. 
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snout 4; eye 4; mouth width 3}; interorbital 2|; first dorsi^ spine 
1}; first dorsal ray Ij; third anal spine 3; first anal ray Ij; least 
depth of caudal peduncle 2i; pectoral Ij; ventral Ij. 

Body elongate, with fusiform contour, compressed, deepest at 
spinous dorsal origin. Caudal peduncle compressed, least depth 
about 1} its length. 

Head robust, somewhat constricted below, profiles alike. Snout 
broad, widely convex as viewed above, let^h about | its width. 
' Eye circular, hind edge little anterior to center in head length. 
Adipose-eyelids well developed, posterior extends over last third of 
eye and anterior about half so wide. Mouth little inferior, corner 
falls very slightly behind front nostril. Mandibular an^e very 



Fig. 3. — MugU phUippinut sp. nov. 

broad, obtuse, symphysis forming little knob which fits in depression 
above. Teeth very minute, uniserial in upper jaw, and obsolete in 
mandible. Lips rather fleshy, width of upper about | of pupil. 
Inner buccal folds moderately broad, upper little wider. Tongue 
small, tip free, elongate. Maxillary exposed, about reaches eye. 
Lower preorbital edge not notched, with a few obsolete denticles. 
Front nostril about last third in snout, simple pore with slight 
cutaneous rim. Hind nostril short vertical slit midway between 
front nostril and front eye edge. Interorbital broadly convex. 

Gill-opening forward about opposite hind pupil edge. Rakers 
about 38+48, slender, fine, 2^ in filaments and latter equal eye. 
Pseudobranchiffi about 1^ in gill-filaments. Isthmus narrow, with 
alight depression. 
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Scales large, in even longitudinal aeries. Head scaly, scales smaller 
below and extend well forward on snout, though not to its edge. 
Scaly pointed flap along spinous dorsal base about Ij of first spine 
length. Scaly flap in pectoral axil about 3| in fin. Axillary ventral 
scaly flap about 2j in fin. Broad scaly flap between ventral bases 
2} in fin. Soft dorsal and anal scaly over basal halves. Caudal 
largely covered with small scales from base, pectoral likewise. Three 
scales between dorsal spine tips and-soft dorsal origin. 

Spinous dorsal inserted about midway between eye front and caudal 
base, first spine about as long as second, depressed fin I^ to soft 
dorsal origin. Last about midway between first dorsal origin and 
caudal base, depressed fin 1} to caudal base. Anal origin slightly 
nearer caudal base than ventral origin, depressed fin 1^ to caudal 
base. Caudal emarginate behind, 3J in head and trunk, lower lobe 
slightly longer. Pectoral short, broad, 1| to spinous dorsal. Ven- 
tral inserted about opposite last fourth of depressed pectoral, If to 
anal. Vent close before anal origin. 

Color in alcohol dull brownish generally, back and upper surfaces 
with dull olive shades, belly and below paler. Dorsals and caudal 
tinted with pale dusky. Iris pale slaty. Fins whitish. Peritoneum 
blackish. 

Length 237 nam. 

Type, No. 47,481, A. N. S. P. 

Philippine Islands. Presented by the Commercial Ma<Kums of 
Philadelphia. 

Also No. 47,482, paratype, same data. Head 3f; depth 3f; D. 
IV-I, 8; A. Ill, 8; scales 30 in lateral series from gill-opening above 
to caudal base; 11 scales between second dorsal and anal origins; 
ISpredorsal scales; snout 3^ in head; eye 4^; mouth width 3t; inter- 
orbital 2J; length 254 mm. This example figure 3. 

Differs from M. ogtlbyi in the fewer (3) scales after depressed 
spinous dorsal, sightly larger body scales and first dorsal spine not 
longer than the second. 

1I«kU IspidopUm iiL no*. Fla. 4. 

Head 4; depth 3?; D. IV-I, 8; A. Ill, 9; P. i, 12; V. i, 5; scales 
30 in lateral series from gill-opening above to caudal base and 3 
more large ones on latter; 10 scales between second dorsal and anal 
originB; 20 predorsal scales; head width 1} its let^h; head depth 
IJ; snout 3); eye 4; mouth width 3; interorbitid 2^; first dorsal 
spine Ij; first dorsal ray Ij; third anal spine 2}; first anal ray 1|; 
least depth of caudal peduncle 2; pectoral 1); ventral 1). 
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Body moderately eloi^ate, contour fusiform, compressed, deepest 
at spinous dorsal ori^n. Caudal peduncle compressed, least depth 
Ij its length. 

Head moderately robust, somewhat constricted below, profiles 
alike. Snout broad, convex as viewed above, length nearly half its 
width. Eye neariy impinging on upper profile, little advanced before 
center in head length. Adipose-eyelids well developed, posterior 
extends over last third of eye and anterior very narrow. Mouth 
slightly inferior, and corner falls about opposite front nostril. Man- 
dibular angle very broad, obtuse, symphysis, forming little knob 
fitting in depression above. Teeth very minute, feeble and uniserial 
in upper jaw, apparently absent in lower jaw. Lips little fleshy. 



Fig. 4. — Muffil lepidopUrui ep. nov. 

upper jaw width about half of pupil. Inner buccal folds rather 
narrow. Tongue small, tip free, elongate. Maxillary exposed, 
reaches eye. Lower preorbital edge slightly convex and finely 
denticulate. Front nostril about last j in snout, simple pore with 
slight cutaneous rim. Hind nostril short vertical slit, over and 
little nearer front nostril than eye. Interorbital broadly and slightly 
convex, depressed medially. 

Gill-opening forward nearly opposite front pupil rim. Rakers 
about 30+48, slender or finely lanceolate, 3 in filaments and latter 
about equal eye. Pseud obranchiie about half of gill-filaments. 
Isthmus narrowly constricted, with median groove forward. 

Scales large, in even longitudinal series, mostly uniform. Head 
scaly, smaller scales below, extend forward on snout though not 
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quite to its edge. Scaly pointed flap along spinous dorsal base Ij 
in fin. Short scaly axillary pectoral flap 4 in fin. Axillary scaly 
ventral flap 2J in fin. Broad scaly flap between ventral bases 
(damaged). Soft dorsal, anal and caudal all densely scaled, only 
hind edge of last naked. Pectoral and ventral largely scaly over 
basal portions. Three scales between dorsal spine tips and soft 
dorsal origin. 

Spinous dorsal midway between snout tip and caudal base, first 
and second spines subequal, fin li to soft dorsal origin. Latter 
nearly midway between spinous dorsal origin and caudal base, 
depressed fin 1| to caudal base. Anal origin much nearer caudal 
base than ventral origin, depressed fin 1| to caudal base. Caudal 
well emarginate behind, about Jong as head, lobes about equal. 
PectoriJ short, broad, IJ to spinous dorsal origin. Ventral inserted 
about opposite last fourth in pectoral, extends shghtly over half 
way to anal. Vent a scale width before anal. 

Color in alcohol faded, dull, uniform brown, slightly oHve above. 
Dorsals slightly dusky above, and same tint very slight along hind 
caudal edge. Iris dull slaty. Peritoneum black. No dark blotch 
at shoulder or pectoral base. 

Length 206 mm. 

Type, No. 47,483, A. N. S. P. 

Philippine Islands. Presented by the Commercial Museums of 
Philadelphia. 

This species is allied with MugU dussumieri Valenciennes* in its 
densely scaled soft dorsal and anal fins. As described by Day* 
M. dussumieri would differ in the bent and emarginate preorbital, 
spinous dorsal origin midway between front eye edge and caudal base, 
and first spine longest and strongest. Day's fish is also sightly more 
slender than my example. 

(Juris, scale; Tin/.oi', fin; with reference to the scaly rayed vertical 
fins.) 
GorjthrolahUiji matUrni sp. dot. f^(. 5. 

Head 3J to vent; depth 7i; D. 25; A. 2; P. 15; C. 6; rings 15+39; 
snout 2J in head; eye 5}; pectoral 5§; caudal IJ in snout; inter- 
orbital 2j in eye. 

Body very long, trunk well compressed and deepest midway in 
its length, and combined with head l^% in long slender tapering tail. 
Upper keel each side on back not extending beyond last fourth of 
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dorsal. ThiB replaced by similar parallel keel beginning little below 
opposite dorsal ori^ and continued to end of tail. Median lateral 
keel from pectoral axil, slopes down behind close to lower body keel, 
and ends opposite b^inning of hind section of upper keel along • 
back. Median keel on belly complete from breast to vent. Lower 
keel along each side of body from head to caudal base, and not 
interrupted. 

Head ehort, compressed, and upper profile concave. Snout little 
longer than postocular region, profile concave. Eye circular, rather 
small, supraorbital keel moderate. Mouth terminally superior, 
small. Maxillary short, about half of eye. Interorbital concave. 
Opercle with well-developed horizontal keel, and fine strife radiate 
above and below. Slight median keel on snout above occiput, and 
then continued back obsoletely to dorsal, each one being broken at 
segment junctures. 

Gill-opening small superior oblique slit about its own length above 
pectoral origin, IJ in eye. 



Pig. S.^^orythviehthyt malterm ap. nov. 

Rings all firm, and keels without spines. Each ring with numerous 
transverse striie. 

Dorsal origin slightly behind vent and beginning of second section 
of upper lateral keel, and extends over 6 abdominal rii^^. Anal 
very small, about loi^ as pupil, insertion near last third of ring 
before dorsal origin. Caudal small, oblong, median rays longest. 
Pectoral broad basally, long as eye. 

Color faded dull brownish in alcohol, ground-color imiform, 
speckled and finely dotted minutely and irregularly with deeper or 
darker brown to burnt umber. Side of head with brownish dots 
and bars, especially on opercle below. Eye crossed by several deep 
brown radiating bars. Broad deep brown streak from eye along 
side of snout. From behind each eye obliquely down below deep 
brown bar, but not imited on lower surface of head. Fins all plain 
and unmarked. Iris p^e slaty. 

Length 138 mm. 

Type, No. 47,484, A. N. S. P. 

Phihppine Islands. Presented by the Commercial Museums of 
Philadelphia. 



,y Google 



1918.1 NATUHAL SCIENCES OF PHILADELPHIA. 13 

This species differs from the preceding chiefly in its greatly elon- 
gated tail and shorter snout. Of the various synonyms located with 
C. spicifer some approach the present species. Perhaps SyngnaihuB 
biserialis Kaup' is closer, it having D. 26 or 27, rings 16+46 and a 
much shorter tail. The Indian MicropkU tenuis Blyth' is equally with 
long tail as my example, snout half the head, D. 24? and rings 16+36. 

(For Mr. Edwin S. Mattem of Allentown, Pa., who collected many 
local fishes for the Academy.) 

Drayiahtli;! pUlipplnB* ap. nor. Fia. 6. 

HeadSi^ to vent; depth 14J; D. 40; A. 5; P. 21; C. 5; rings 21+24; 
snout If in head; eye 8i; pectoral 8J; caudal 5^; interorbital 1^ 
in eye. 

Body very long, especially greatly elongated trunk which broad 
as deep, and deepest midway in its length, tail If in combined head 
and trunk. Tall tapers moderately, and not especially slender at 
caudal base. Upper keel along each side of back to about last 



Fig. 6. — DoryKhthyi pkUippinus ep. i 

fifth of dorsal. This replaced by similar parallel keel beginning 
little below about opposite dorsal origin and continued to end of 
tail. Median lateral keel from pectoral axil, slopes down to lower 
body edge extent of first three keels along dorsal base and continuous 
then to caudal base. Median keel on belly complete from breast to 
vent. Lower keel along each side of body from head to vent, when 
slightly approximate over first two abdominal keels, then ^ve 
place to lateral keels. 

Head elongate, well compressed, and jH^files lai^ely alike. Snout 
little over twice length of postocular region, profile sloping up behind. 
Eye circular, moderate, center at last third in head. Mouth ter- 
minally superior, small. Maxillary short, about 1{ in eye, expansion 
equals pupil. Interorbital slightly concave. Well-developed median 
keel along snout edge above and one each side which extend to 
middle of interorbital. Occiput and first 2 rings with median keel. 
Opercle with well-developed horizontal keel, and from its front end 
4 less distinct keels radiate obliquely down and back. Opercle and 
side of rostrum with fine flutings, reticulate and variable. 
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Gill-opening small, borisoDtal, well elevated and little before 
pectoral origin, about long as pupil. 

Ringa all firm, and keels each minutely serrate, each ending in 
slight spine at sutures. Surface of each keel with many fine vertical 
strise. 

Dorsal origin about opposite vent or about opposite beginning of 
second section of upper lateral keel, and base extends over 9 abdominal 
rings. Anal small, length about half of eye, and its insertion on first 
abdominal ring sUghtly behind dorsal origin. Caudal small, oblong, 
median ray longest. Pectoral very broad basally, so its base equals 
eye-diameter, and length slightly less than its base. 

Color in alcohol rather dull brown generally, sides and belly 
minutely dusted or speckled with dark brownish. Fom side of snout 
end to eye deep brown streak, then this as well defined dark brown 
line over poetocular r^on, on side of back to caudal. Also on sides 
below this dark Une various dusky mottUngs, most distinct on trunk 
lii^. Iris pale slaty. Fins largely colorless. 

Length 173 mm. 

Type, No. 47,485, A. N. S. P. 

PhiUppine Islands. Presented by the Commercial Museums of 
Philadelphia. 

Allied with Microphis ■pUwo^idms Peters, M. caudalvs Peters and 
M. jagorii Peters, all from the PhiUppines, but differs at once in the 
much longer snout. 
StemlMiold*! UU (Cutwt). 

Five examples. EleiTa Jordan and Seale, based on the present 
species, does not appear really of generic rank. It is characterized 
by the diverging front canine each side of the lower jaw tip. My 
examples show this most pronounced in the young, and the teeth 
gradually erect and inconspicuotis with age. Yout^ also without 
black apical dorsal blotch. <S. moadetta has enlarged front canines, 
besides the black apical dorsal blotch. 

8BLAX Bleeker. 

Sdar Sleeker, Nat. TijdH. Ned. Indie, I, 1850, pp. 343, 352, 363. Type 
" X boopB Cuvier, first species. 

tpt GfiU, Proc. Acad. Nat. Sci. I 
wphthalmus Bloch, monotypic. 

The type of Selar has not been formally designated, so the above 
may be adopted. Trachwops is thus superseded, as its type species 
like that of Selar, has a deep cross-furrow at the shoulder-girdle at 
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its juncture with the isthmus, also a small fieshy knob above the 
furrow. 

Jordan and Starks recently contend' the use of Selar for the 
Caranx kalla, C. ire and C. affinis group. 

Selmr boopl (Cuvier). 

Four adults. 
SeUi OTumiBopbtlulmvi {Bloch). 

Several examples. 
Laitgnathu pUlivrtniu *p- mv. fW- 7- 

Head 3; depth 2}; D. Ill, 16; A. Ill, 14; P. ii, 15; V. I, 5; tubes 
55 in latwal tine to caudal base; about 13 scales in vertical series 
between spinous dorsal origin and lateral line; about 207 scales in 



Fig. 7. — Leuignaihui philippinus sp. nov. 

vertical series between spinous anal origin and lateral line; head 
width 1} its length; head depth at occiput 1; second dorsal spine Ij; 
first dorsal ray 3; second anal spine IJ; first anal ray 2}; upper 
caudal lobe 1^; pectoral 1}; ventral 2; snout 3f; eye 2}; maxillary 
2J; interorbital 31; least depth of caudal peduncle ij. 
•Ann. Carafe Mus., XI, 1917^ p. 443. 
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Body rather elongate, compressed, deepest near middle or origin 
of spinous anal, and upper profile little more convex anteriorly than 
lower. Caudal peduncle compressed, least depth 1} its length. 

Head rather deep, compressed, profiles similarly inclined. Snout 
obtuse, convex over surface, protrudes little beyond lower jaw, long 
as wide. Eye lai^e, close to upper |Ht»file, hind pupil edge midway 
in head length. Mouth small, with short gape horizontal about 
half way to eye. Lips thin, narrow. Profile of mandible slightly 
concave to articulation below, which about opposite front pupil 
edge. Mouth protractile downward. Teeth fine, small, weak, 
uniform, brush-like, sii^e row' in each jaw. No teeth on mouth 
roof or toi^ue. Inner buccal folds rather narrow. Tongue thick 
fleshy, not distinct. Maxillary hangs down from preorbital about 
J eye-diameter below eye, its expansion 3 in eye. Nostrils together, 
close before eye about level with upper pupil edge. Interorbital 
concave. Two short sharp-pointed spines above nostrils. Supra- 
ocular ndge finely serrated. Lower preopercle edge well serrated, 
and serrte largest behind, hind edge entire. Supraocular spine 
almost meets that of predorsal process. 

Gill-opening extends forward about opposite hind pupil edge. 
Rakers 6+19, lanceolate, trifle less than filaments, which about 
2} in eye. Pseudobranchife little longer than gill-filaments. Sboul- 
der-^rdle edge within gill-opening with 2 firm low processes, upper 
trifle above and lower trifle below, pectoral base. Isthmus width 
2J in eye, membranes broadly joined. 

Scales small, narrowly imbricated, caducous, and extend forward 
on chest. Well-developed scaly sheaths along bases of spinous 
dorsal and anal. Soft dorsal and anal with a series Of inconspicuous 
spines each side basally, fin ray between each pair, and all directed 
evenly backward. Axillary scaly ventral flap } length of spine. 
Caudal base scaly. Abdomen narrowly compressed, lower face of 
preanal spine with median groove, spine to vent or midway in space 
between ventral and anal origins. Short median groove on process 
of chest. Two small keels extend forward from ventral bases, 
conveige slightly in front. Lateral line convex most its courae, 
reaches caudal base, though with scale interrupted here and there 
behind. Pores in lateral line simple, each well exposed, and form 
nearly continuous series. 

Spinous dorsal inserted slightly behind pectoral origin, second 
spine longest, and others graduated down behind to uniformly low 
soft dws^. Spinous anal inserted trifle nearer caudal base than 
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snout tip, first spine about 3 in second, and third about |. Soft anal 
like soft dors^. Caudal well forked, pointed lobes about equal. 
Pectoral pointed, reaches soft anal origin. Ventral inserted below 
pectoral origin, fin { to anal and spine J of fin. Front basal edges 
of third dorsal and anal spines finely serrated. 

Color in alcohol lai^ely pale brownish. Pale diffuse streak from 
shoulder to caudal base. Below this and on sides of head many 
dusky dots, crowded at first but becoming sparse below. Along 
back, close to dorsal base,, dusky line. Along anal basally dusky 
blotch between each basal spine. Near hind opercle ec^e blackish 
short line above and another below. Also shorter bar or blotch 
above pectoral base and another below, axil with dark brown dots. 
Opercle shaded dusky, also inside of ^l-opening. Chest and cheek 
with dusky dots like on trunk below. Side of snout dusky-brown. 
Iris slaty^ay. Black blotch on outer portions of second to fifth 
spinous dorsal membranes. 

Length 65 mm. 

Type, No. 47,486, A. N. S. P. 

Philippine Islands. Presented by the Commercial Museums of 
Philadelphia. 

Also Nos. 47,487 to 47,490, same data, paratypes. These show: 
Head 3i to 31; depth 2i; D. VIII, 16; A. Ill, 13 or 14; snout SJ toSJ 
in head; eye 2J to 3; maxillary 2^ to 2i; interorbital 2} to 3^; lei^h 
63 to 68 mm. 

Easily distinguished from L, sptendem by its colors. Falls within 
EubUekeria. 

AURIQEQUULA nibceo. oov. 

Type Clupea faaeiala Lac^pide. 

Breast and lower part of belly naked. Lateral line complete. 
Second dorsal spine twice or more length of third, conspicuously 
produced. Second anal spine also elongate. 

Characterized chiefly by its elongated second dorsal and anal 
spines. 

{Auriga, coachman; Equida an old name for Leiognaikus; with 
reference to the long whip-like dorsal and anal spines.) 
LelapuiUMii biaUtai (LutpMe). 

One example. 

AnlA mslM *D. nav. Tit- B. 

Head 21; depth 2f ; D. VII-I, 9; A. II, 8; P. ii, 12; V. I, 5; scales 
about 217 (accordiiMS t-o pockets) in median lateral series from 
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shoulder to caudal base and possibly 4 more on latter; apparently 
2 ? scales above 1.1. to spinous dorsal origin and 6? in vertical series 
below to spinous anal origin; 3 predorsal scales; head width 2J in its 
length; head depth at occiput li; mandible 1|; fourth dorsal spine 
2; second anal spine 2; second dorsal ray IJ; fourth anal ray Ij; 
least depth of caudal peduncle 2|; caudal Ij; pectoral 1§; ventral 
1^; snouts^ in head measured from upper jaw tip; eye2|; maxillary 
2J;interorbital 3i. 

Body well compressed, deep, back moderately elevated, deepest 
at spinous dorsal origin, slight median predorsal keel and other 



Fig. 8. — Amia mdas Bp. nov. 

edges rounded convexly. Caudal peduncle well compressed, least 
depth about H its length. 

Head large, deep, well compressed, fiattened sides nearly evenly 
sloping above and below, and upper profile little more steep than 
lower. Snout short, surface convex, though profile little concave, 
and length j its width. Eye very large, rounded, impinging on upper 
profile slightly, and center in head length near hind pupil edge. 
Mouth large, oblique, and closed lower jaw slightly protruding. 
Maxillary large, oblique, entirely along upper edge shpping below 
narrow preorbital, and reaches to pupil center. Terminal maxillary 
expansion 2^ in eye, hind edge little emarginate. Preorbital width 
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about 4 in eye. Lips little developed, narrow, firm. Teeth fiae, 
«ven, short, in moderately wide bands in jaws. Narrow band of 
similar teeth over vomer to each palatine. Tongue free, depressed, 
smooth, rounded in front. Front nostril simple pore nearly midway 
in snout length and hind nostril Uttle larger, close before front eye 
edge. Interorbital with slight furrow each side in front, slightly 
convex behind. Preopercle ridge entire, and hind edge minutely 
serrate. Opercle with 2 small spines along hind edge. 

Gill-opening extends forward about opposite front pupil edge. 
Rakers iv, 1+10, iv, lanceolate, slender, twice length of filaments 
or 2 in eye. FseudobranchiEe long as giU-Glaments. Isthmus long, 
constricted forwards, and with deep trenchant keel over greater 
portion anteriorly. 

Scales large, at present mostly faUen, finely ctenoid, and apparently 
in lengthwise rows. Head scaly, and evidently 2 rows of large 
scales on cheek. Occiput with number of mucous channels. Appar- 
ently scaly flap between ventral bases. At present no axillary 
ventral scale. Caudal base scaly, otherwise fins naked. Lateral 
line apparently complete, and lai^ely concurrent with dors^ profile. 
Tubes? Suprascapula entire. 

Spinous dorsal inserted about opposite pectoral origin, fourth 
spine longest though little longer than third or fifth, second and 
sixth subequal, and first much shorter than seventh. Soft dorsal 
inserted about midway between eye centre and caudal base, second 
ray highest, and depressed fin Ij to caudal base. Spinous anal 
inserted opposite soft dorsal origin, first spine about 5 in second. 
Soft anal like soft dorsal, though much lower, 1^ to caudal base. 
Caudal (damaged) apparently rounded. Pectoral moderate, reaches 
about opposite last basal fourth of soft dorsal. Ventral oripn 
slightly before pectoral origin, fin reaches soft anal ori|pn and ventral 
spine but little short of spinous anal origin. Vent about opposite 
last seventh of depressed ventral spine. 

Color in alcohol rather dark chocolate-brown generally, pockets 
of fallen scales deeper brownish. Except pectorals all fins blackish- 
brown, very dark and without spots or markings. Pectoral pale 
brown. Muzzle and mandible slightly paler than rest of head. 
Iris dull slaty. 

Length 55 mm. 

Type, No. 47,491, A. N. S. P. 

Philippine Islands. Presented by the Conunercial Museums of 
Philadelphia. 
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Allied with Apogon nigricans Day,* but differs in the much lower 
anal, pectoral with pale base, and apparently without traces of the 
dark vertical bars. 

(J/^^or, black.) 

AmU leUel ap. nor. Fir. 9. 

Head 2|; depth 2}; D. VII-I, 9; A. II, 8; P. il, 12; V. I, 5; scales 
22 in lateral line to caudal base and 4 more on latter; 2 scales above 
1.1. to spinous dorsal origin, and 6 in vertical series below to spinous 
anal origin; 4 predorsal scales; head width 2J in its length; head 
depth at occiput IJ; snout 4J; eye 2|; maxillary 2i; interorbital 5; 
third dorsal spine 2i; second anal spine 3; second dorsal ray 1(; 



Fig. 9. — Amia wafet sp. nov. 

first anal ray 2}; least depth of caudal peduncle 2J; caudal (damaged) 
about 1|?; pectoral i^; ventral 2. 

Body well compressed, rather deep, back not elevated, deepest at 
spinous dorsal origin, and ec^^ rounded convexly, though slight 
median predorsal keel. Caudal peduncle well compressed, least 
depth about I) its length. 

Head large, moderately long, compressed, flattened surfaces 
nearly evenly sloping above and below, upper profile much more 
inclined than lower, and rather convex. Snout short, surface convex, 

' Fishes of India, I, 1875, p. 68, PI. 16, fig. 3. Madras. 
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^so profile, length about | its width. Eye large, circular, impingiDg 
slightly on upper profile, and head center in length midway between 
hind pupil and hind eye edges. Mouth moderately large, scarcely 
inclined from horizontal, and closed lower jaw included within upper. 
M&xillary large, little inclined, nearly straight, and reaches past 
eye center nearly opposite hind pupil edge. Terminal maxillary 
expandon 3 in eye, little emarginate behind, and whole upper max- 
illary edge slips below preorbital. Preorbital rather narrow, width 
about 4 in eye. Lips rather narrow, fleshy, firm. Teeth fine, even, 
short, in narrow bands in jaws. Also similar narrow band over 
vomer to and on each palatine. Tongue free, depressed, smooth, 
rather rounded in front. Front nostril lateral on snout, sUghtly 
nearer snout tip than eye, in short tube. Hind nostril short vertical 
slit close before front eye edge. Interorbital with slight furrow 
each side in front, slightly convex behind. Preopercle ridge entire, 
and hind edge minutely serrate. Opercle with smalt spine above 
and smaller one median on hind ei^. 

Gill-opening about opposite front pupil edge. Rakers it, 3+12, 
IV, lanceolate, rather robust, about f of filaments and latter 3 in 
eye, Pseudobranchise large as filaments. Isthmus long, constricted 
forward, and with median trenchant keel anteriorly. 

Scales laige, finely ctenoid, above lateral line in rows parallel with 
its course, and below in horizontal rows. Head scaly, cheek with 
2 rows of lai^e scales, though hind row greatly crowded or concealed 
under front row, and scales on opercles moderate. Suborbitals and 
upper surface of head with numerous mucous channels. Large scaly 
flap between ventral bases nearly half length of fin. Axillary ven- 
tral scale small and inconspicuous. Caudal base covered with 
small scales, otherwise fins naked. Lateral line complete, largely 
concurrent with dorsal profile. Tubes simple, extend well over 
scales, and with appearance as if located on somewhat small obscure 
accessory scale. 

Spinous dorsal inserted about opposite pectoral origin, third spine 
longest, second and seventh subequally short, though longer than 
first. Soft dorsal inserted about midway between caudal base 
and hind eye edge, second ray apparently highest, and depressed 
fin 1} to caudal base. Spinous anal inserted opposite second dorsal 
or^in, first spine scarcely i of second. Soft anal snuJler than soft 
dorsal, otherwise similar. Depressed anal 1 J to caudal base. Caudal 
very slightly emarginate behind, lobes rounded. Pectoral mod- 
erate, reaches anal, upper rays longest. Ventral mserted slightly 
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before pectoral origin, reaches vent or J to anaJ. Ventral spine 
I of fin. 

Color in alcohol pale brownish generally, slightly paler below. 
Fins all pale or whitish, except brownish shade on spinous dorsal 
and scales at caudal base. Latter also with small jet-black round 
spot, less than half of pupil diameter, just above lateral line. From 
snout tip narrow blackish-brown line to front of eye and slopes 
evenly from hind eye edge to caudal base medianly, in straight 
course, also ends just below black caudal spot. Above this line on 
snout another given off each side of snout tip, extends up over 
interorbital then just above lateral line and finally fades out on 
caudal peduncle above and behind. Pale brown median line from 
interorbital and borders dorsal bases, continued medially behind to 
caudal. Opercle with 2 brownish vertical bars. Iris slaty. 

Length 66 mm. 

Type, No. 47,492, A. N. S. P. 

Philippine Islands. Presented by' the Commercial Museums of 
Philadelphia. 

Also Nos. 47,493 to 47,499, paratypes, same data. These show: 
Head 2? to 2i; depth 2f to 2J; D. VII-I, 9, I, A. 11, 8; scales 23 to 
26 in lateral line to caudal base and 4 more on latter; snout 3| to 4 
in head, measured from upper jaw tip, eye 2^ to 3; maxillary 2^^ to 
2J; interorbital 4| to 4!; length 63 to 68 mm. 

This species appears to diflfer chiefiy in its coloration, especially 
the narrow lengthwise dark lines and the small black caudal spot 
above the lateral line, as in A. exostigma Jordan and Seale. Though 
very much narrower, the disposition of these lengthwise dark bands 
is like those of A. quadrifaacalus Cuvier. 

(For Mr. Alvin Seale, in slight recognition of his work in the 
Philippine fisheries.) 
Amia wllioni <p. oov. Fig, 10. 

Head 2|; depth 2J; D. VIII-I, 9, i; A. II, 8; P. Il, 12; A. I, 5; 
scales 22 in lateral line to caudal base and 3 more on latter; 2 scales 
above l.I. to spinous dorsal origin, and 6 below to spinous anal origin; 
about 4 predorsal scales; head width about half its length; head depth 
1|; snout 4; eye 2\; maxillary 2|; interobital 4J; third dorsal spine 
IJ; first dorsal ray 1|; second anal spine 2J; second anal ray 21; 
least depth of caudal peduncle 2J; caudal 1§; pectoral \\; ventral Ij. 

Body well compressed, rather deep, back not elevated, deepest at 
spinous dorsal origin, and edges rounded convexly, though slight 
median predorsal keel. Caudal peduncle well compressed, least 
depth about Ij its length. 
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Head large, moderately long, compressed, Satteaed surfaces nearly 
evenly sloping above and below, profiles about evenly sloping above 
and below. Snout short, siuface convex, length | its width. Eye 
large, circular, impinging slightly on upper profile, and center in 
head length about hind pupii edge. Mouth well inclined, moderately 
large, and closed lower jaw slightly included within upper. Maxil- 
lary large, well inclined, nearly straight, and reaches eye center. 
Terminal maxillary expansion 3 in eye, little emarginate behind, 
and whole upper maxillary edge slips below preorbital. Preorbital 
rather narrow, width about 4 in eye. Lips rather narrow, fleshy, 



Fig. 10. — Amia vnleoni sp. nov. 

firm. Teeth fine, even, short, in narrow bands in jaws. Also 
similar narrow band over vomer to each palatine. Tongue free, 
depressed, smooth, rather rounded in front. Front nostril lateral 
on snout, slightly nearer snout tip than eye, in short tube. Hind 
nostril simple slit at last fourth in snout. Interorbital level. Pre- 
opercle ridge entire. Hind and lower preopercie edge finely serrated. 
Opercle with single small spine. 

Gill<opening about opposite front pupil edge. Rakers iv, 3+12, 
IV, lanceolate, longer than filaments or 2| in eye. Pseudobranchite 
little longer than filaments. Isthmus long, constricted forwards 
and with median trenchant keel. 

Scales large, finely ctenoid, above lateral line in rows parallel with 
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its course, and below in horizontal rows. Head scaly, cheek with 
2 rows of lai^e scales, and hind row of but several under front row. 
Opercles with scales of moderate size. Suborbitals, muEzle, pre- 
opercle and upper surface of head with numerous mucous channels 
marked by great numbers of minute pores. Large scaly flap between 
bases nearly ^ fin length. Axillary ventral scale about J of ventral 
spine. Caudal base covered with small scales, otherwise fins naked. 
Lateral line complete, largely concurrent with dorsal profile. Tubes 
simple, extend well over scales, and with appearance as if on some- 
what small accessory scale. 

Spinous dorsal inserted about opposite pectoral origin, third spine 
longest, second Uttle shorter than seventh, and first shortest. Soft 
dorsal inserted about midway between eye center and caudf^ base, 
first ray highest and depressed fin Ij to caudal base. Spinous anal 
inserted about opposite soft dorsal origin, first spine scarcely J of 
second. Soft anal little smaller than soft dorsal, otherwise similar. 
Depressed anal 1^ to caudal base. Caudal very slightly emarginate 
behind, and lobes rounded. Pectoral moderate, reaches nearly to 
anal, upper rays longest. Ventral inserted well before pectoral 
origin, reaches beyond vent or about } to anal. Ventral spine 1^ 
in fin. 

Color in alcohol pale brownish generally, slightly paler below. 
Fins all pale, except dusky shade on spinous dorsal terminally. 
Upper and lower caudal edges slightly dusky. Conspicuous blackish- 
brown blotch on caudal base just above lateral line, in size about 
half of pupil. From snout tip narrow blackish-brown line to front 
of eye, and horizontal from hind eye edge to caudal base medially, 
also obscure just below caudal spot. On snout and behind eye this 
line wide as pupil, though on side of body narrows until like other 
lines. Another parallel narrower line extends from lower eye edge to 
middle of pectoral base and back towards lower portion of caudal 
peduncle. On each side of snout above narrow line extends up over 
interorbital close above lateral line, and fades out behind on upper 
surface of caudal peduncle. Finally narrow median brownish line 
begins on interorbital and extends to spinous dorsal, borders base of 
each dorsal fin and then forms sin^e median line again on post- 
dorsal to caudal. Iris slaty. 

Lei^h 72 nun. 

Type, No. 47,505, A. N. S. P. 

Philippine Islands. Presented by the Commercial Museums of 
Philadelphia. 
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Greatly lesembtes the preceding species, but differs at once in 
coloration. Besides the presence of the third lateral line below, the 
larger caudal spot and wider median lateral band anteriorly, there 
are no dark bars on the opercle. 

(To Dr. Wilham P. Wilson, of the Commercial Museums of 
Philadelphia, to whom I am indebted for the opportunity to study 
the present collection.) 

AmiA radelUbi ap. itov. Fi«. 11. 

Head 2|; depth 2t; D. VII-I, 9, i; A. II, 8, i; P. ii, 10; V. I, 5; 
scales 23 in lateral line to caudal base and 4 more on latter; 2 scales 
between spinous dorsal origin, and lateral line, and 6 scales in vertical 



Fig. 11.— Amia Toddiffei ap. nov, 

aeries to spinous anal origin; 4 predorsal scales; head width 2 in its 
length; head depth at occiput Ig; snout 3J; eye 3j; maxillary 2; 
interorbital 5; third dorsal spine 2\; first dorsal ray 1}; second anal 
B[Mne 3}; second anal ray (damaged) 2}; least depth of caudal pedun- 
cle 2^; caudal (damaged) about 1); pectoral 2; ventral 2. 

Body well compressed, moderately deep, back ■ not elevated, 
deepest at spinous dorsal origin, and edges rounded convexly, pre- 
dorsal scarcely with median keel. Caudal peduncle well compressed, 
least depth If its length. 

Head large, moderately long, compressed, flattened surfaces 
slightly swollen below, profiles nearly straight and similarly inclined. 
Snout moderate, surface convex, lei^h about i of width. Eye 
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large, circular, next to upper profile, and head center in length nearly 
at hind eye edge. Mouth large, rather well inclined, and closed 
lower jaw included within upper. Maxillary large, well inclined, 
nearly straight and reaches past eye center about to hind pupil edge. 
Terminal maxillary expansion 2 in eye, slightly emarginate behind, and 
whole upper maxillary edge slips below preorbital. Latter mod- 
erate, width 3 in eye. Lips moderate, fleshy, firm. Teeth fine, 
even, short, in moderately wide bands in jaws. Narrow band over 
vomer to and on each palatine. Tongue free, depressed, smooth, 
rounded in front. Inner buccal folds rather narrow. Front nostril 
short inconspicuous tube about midway in snout. Hind nostril 
moderate pore close before, and nearer eye, than front nostril. Inter- 
orbital generally depressed, with slight furrow each side. Preopercle 
ridge entire, hind edge finely serrate. Opercle with single small 
spine. 

Gill-opening forward about opposite hind nostril. Rakers ii, 
44-12, II, rather robust, lanceolate, nearly long as filaments, which ■ 
3 in eye. Pseudobranchite about long as filaments. Isthmus long, 
constricted forward, and with median keel, especially trenchant 
forward. 

Scales large, finely ctenoid, above lateral line in rows parallel 
with its course, and below in horizontal rows. Head scaly, cheek 
with 2 rows, and opercles with moderate scales. Head above and 
mandible with numerous mucous channels. Large scaly flap between 
ventral. bases about | length of fin. Axillary ventral scale mod- 
erate, rounded. Caudal base covered with small sc^es, fins other- 
wise naked. Lateral line complete, largely concurrent with dorsal 
profile. Tubes simple, extend well over scales, large, and with 
appearance as if located on small obscure accessory scale. 

Spinous dorsal inserted slightly behind pectoral origin, or about 
midway between snout tip and middle of last depressed dorsal ray, 
all spines slightly curved, third loi^est, second little longer than 
seventh, and first very short. Soft dorsal inserted nearly midway 
between hind eye edge and caudal base, spine I of fin, and depressed 
fin If to caudal base. Spinous anal origin about opposite that of 
soft dorsal, and with soft anal much smaller than soft dorsal, though 
reaches about as far posteriorly. First anal spine about J length 
of second. CaudE^ broad, slightly emarginate behind, and lobes 
rounded. Pectoral broad, not quite to anal origin. Ventral inserted 
well before pectoral origin, fin depressed ^ to anal origin, spine about 
7 in fin. Vent little nearer depressed ventral tip than anal origin. 
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Color in alcohol dull brownish, more or less with general dull 
sooty tint, below well as above. Four obscure dark loi^tudinal 
bands, broad at first and narrow behind. First on back above 
lateral line, then along upper edge of caudal peduncle. Second 
from shoulder just below lateral line, and crosses latter below hind 
portion of soft dorsal. Third as band on snout tip, behind eye and 
crosse.s opercle back above pectoral to base of lower caudal lobe. 
Fourth obscurely along lower edge of abdomen. Caudal base with 
round jet-black spot about size of pupil, slightly above middle. 
Muzzle sooty-brown. Iris slaty. Fins all pale, outer portion of 
spinous dorsal brownish, and soft dorsal, anal and caudal all with 

3 or 4 rows of small brown spots transversely. Gill-opening edge 
below broadly dusted dusky-brown, also lower surfaces of ventrals. 

Length 90 mm. (caudal damaged). 

Type, No. 47,500, A. N. S. P. 

Philippine Islands. Presented by the Commercial Museums of 
Philadelphia. 

Also Nos. 47,501 to 47,504, A. N. S. P., paratypes, same data. 
They show: Head 2J to 2}; depth 2i to 3; D. VII-I, 9, i, and 
one VII-I, 10, i; A. II, 8, i; scales 22 to 24 in 1,1. to caudal base and 

4 or 5 more on latter; snout 3j to 4 in head; eye 3 to 3|; maxillary 2; 
interorbital 5 to 5}; length 75 to 90 mm. 

Allied with Amia kartzfeldi Bleeker,'" but that species is figured by 
its author with the dark caudal spot median baeaJly, and but one 
blackish bar sub-basally on soft dorsal and anal, also scales on cheek 
in 4 rows, and maxillary longer. 

(For Mr. Louis Radcliffe, of the Bureau of Fisheries at Washington, 
who studied the cardinal fishes of the Philippines.) 
AnU laTaTtnttt (O anther). 

A large series of this very variable species, 40 to 73 mm. in length. 
Sixteen agree with Giinther's figure in most cases, but as they have 
long been in formaline the color-pattern has largely faded. In 
some the dark vertical stripes are very narrow, as the dark bands in 
all are mai^ned each aide with a still darker tint, and all the inter- 
vening color fading leaves them increased from the original eight 
to twice that number. The broad dark band on the caudal peduncle 
is present only as a saddle above. Every one of these examples 
have the oblique dark streak from the lower comer of the eye across 
the cheek. Upon comparison with eight specimens from Apia, 

" Atlaa Ich. Ind. N&rl., VIII, 1876-7. PI. 69, fig. 2. 
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Samoa, all smaller, the dark streak from the eye to the preopercle 
angle is narrow, not quite so wedge-shaped as in the Manila exam- 
ples. Also some show the dark saddle on the caudal peduncle 
simply as a dark blotch above the lateral line. 

The rest of the aeries embraces il5 examples; all seem to agree in 
the dull unicolored caudal. They show underlaid traces of the 
three vertical broad dark bands of A. bandaneims, but only one on 
the caudal peduncle distinct, while others give place to about six 
vertical and rather broad bands in the space between the head and 
last dorsal ray's base. 

Apogon aavayensM Day" may represent a species distinct from the 
present one, as it is described and figured with the hind caudal edge 
dmky. It also has three broad dark vertical bands, one from each 
dorsal and the other a saddle on the caudal peduncle above. It 
surely approaches more closely Bleeker's A. bandanerme, which is 
figured with a uniform caudal. 

A. nvbilus Garman" is closer to my larger lot of specimens grouped 
above under the present species, but differs in the dark bar on the 
caudal basally, the dark broad vertical underlaid shades on the body 
below the dorsal fins, and the caudal peduncle blotch complete. 
Jordan and Scale say it is apparently the young of Amia aavayensis 
with the markings faded. 
AiehBaU iMtaToplwi* (DlHk«). Ei<. 12. 

Head 2^; depth 2|; D. VI-I, 9, i; A, II, 15; P. 11, 12; V. I, 5; scales 
(pockets) 20 in lateral line to caudal base and 4? more on latter; 
2 scales (pockets) above 1.1. to spinous dorsal origin, and about 6 
below in vertical series to spinous anal origin; 6 predorsal scales; 
head width 2| its length; head depth I}; mandible 1|; third dorsal 
spine 2}; second dorsal ray 1|; second anal spine 2|; first branched 
anal ray \\; least depth of caudal peduncle 2f; upper caudal lobe 
\\; pectoral If; ventral 2J; snout 4i in head measured from upper 
jaw tip; eye 2); maxillary 2J; interorbital SJ. 

Body well compressed, contour rather eiongatdy ovoid with 
greatest depth at dorsal origin, and edges all convexly rounded. 
Caudal peduncle weU compressed, least depth 1^ its length. 

Head deep, well compressed, flattened sides slightly approximated 
below, and lower profile very much more steep and convex than 
upper. Snout convex over surface, length about half its width. 
Eye large, close to upper profile, rounded, and hind edge about 

Suva, Fiji. 
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midway in head length. Mouth large, wdl inclined, mandible 
slightly protruding in front. Maxillary well inclined, straight, 
reaches opposite last fourth in pupil, and terminal expansion about 
2J in eye, its hind edge slightly emarginate. Upper maxillary edge 
slips below preorbital except very short part of hind edge. Teeth 
minute, in narrow bands in jaws and apparently absent from mouth 
roof. Lips narrow, little fleshy. Tongue free, smooth, depressed, 
rather narrowly triangular. Inner buccal folds narrow. Front 
nostril small pore about first third in snout, and bind nostril short 
slit very close to front eye edge. Interorbital nearly level. Sub- 



Fig. 12.— AnAamia atttavphora (Meeker). 

orbital width about half of pupil. Preopercle ridge entire, with 
broad short spine at angle, and hind edge finely denticulate. Opercle 
without spine. 

Gill-opening forward opposite front eye edge. Rakers 6+14, 
lanceolate, twice length of filaments or 2 in eye. Pseudobranchis 
loi^ as gill-filaments. Isthmus narrowly compressed, slightly 
attenuated forwards, with trenchant edge, especially anteriorly. 

Scales caducous, large, narrowly imbricated, in longitudinal series, 
minutely ctenoid. Scales in 2 rows on cheek, and scales on opercles 
moderate. Axillary ventral scale moderate, broad, pointed, about 
3 lei^h of spine. Caudal base scaly, also anal base. Lateral line 
complete, concurrent with dorsai profile. Tubes large, trifid, well 
exposed. Bones of head rather cavernous. Suprascapulaedge ja^ed. 
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Spinous dorsal origin little behind that of pectoral, fin low and 
spines weak, or slender, third longest with second and fourth sub- 
equal, depressed fin not quite reaching soft dorsal. Latter inserted 
about midway between eye center and caudal base, spine about 
half fin length, which depressed extends | to caudal base. Anal 
inserted well before soft dorsal origin OT about midway between 
front eye edge and caudal base, first branched ray longeet though 
second subequal, and when depressed neither reach last dorsal ray 
base. Caudal emarginate, lobes rounded. Pectoral broad, reaches 
about first third in anal base. Ventral inserted before pectoral 
origin, reaches anal, and spine J of fin. Vent close before anal. 

Color in alcohol very pale or light brownish generally, scales on 
back above obscurely and finely dusted with slightly darker brownish. 
On postocular, cheek and suborbital a number of dull brown dots, 
some enlarged slightly. Blackish-brown band from snout tip to 
eye. On shoulder-girdle behind gill-opening, blackish brown streak 
forward to breast which same color. This also extends back over 
belly below, rising up obliquely after ventral bases to second dorsal 
fin as broad dark band, in width about equal to 1} eye-diameters. 
It is also reflected out on soft dorsal basally, but not the anal. All 
dark area noted made up of large crowded dark specks, larger and 
more sparse below. At caudal base round jet-black spot, median, 
and less than half of pupil in diameter. Fins, except coloration of 
soft dorsal and caudal base as noted, all uniform pale or brownish- 
white.- 

Length 58 mm. 

Twelve examines from the Philipiune Islands. Presented by 
the Commercial Museums of Philadelphia. Eleven show: Head 
2i to 2i; depth 2^ to 2J; D. VI-I, 9, i; A. II, 15, i or 16, i, rarely 
14, i; scales 19 or 20 in 1.1. (pockets) to caudal base; snout 4 to 4) in 
head measured from upper jaw tip; eye 2{ to 3; maxillary IJ to 2J; 
interorbital 3^ to 4; length 53 to 63 mm. 

I redescribe this species as my material differs somewhat from 
both the description and figure by Bleeker." This is especially 
evident in the broad dark band extending forward on the breast, 
and the black caudal spot not half the pupil diameter. Bleeker's 
figure does not show the former before the ventral bases and its 
forward limit is not mentioned in the description. He shows the 
caudal spot large as the eye. Weber's note'* does not add sufficient 
detail to help solve this point. 
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Epinaplwlv* mattoni (p. nov. Pis. 13. 

Head 2i; depth 3; D. XI, 15, i; A. Ill, 8, i; P. ii, 16, i; V. I, 5; 
scales 92 in lateral line to caudal base, and about 6 more on latter; 
tubes in 1.1. 52 to caudal base and 5 more on latter; 17 scales in 
vertical series above 1.1. to spinous dorsal origin; 11 scales in vertical 
series between soft dorsal origin and 1.1.; about 27 scales in vertical 
series between spinous anal origin and 1.1.; bead width 1| its length; 
head depth at occiput Ij; mandible 2; third dorsal spine 2f; second 
branched dorsal ray 2J; second anal spine 2J; second branched anal 
ray 2}; least depth of caudal peduncle 3^; caudal If; pectoral U; 
ventral 2; snout 4^ in head measured from upper jaw tip; eye 5; 
maxillary 2J; interorbital 6. 



Fig. 13. — Epintphelut matUmi ap. nov. 

Body robust, elongate, compressed, profiles rather evenly convex, 
though upper little more so, contour slightly ovoid with greatest 
depth about base of fifth dorsal spine. Body edges rounded con- 
vexly, chest and belly broadly so. Caudal peduncle compressed, 
length about ] its least depth. 

Head rather large, compressed, greatest width slightly swollen 
below, profiles similarly inclined and nearly straight. Snout convex 
over surface, profile obliquely straight, and length about | its width. 
Eye little longer than deep, rounded, close to upper profile and 
center near first third in head. Mouth oblique, and broad mandible 
protruding in front. Lips rather broad, thick or fleshy. Maxillary 
well exposed, reaches about opposite hind pupil edge, and expansion 
1 j in eye. Bands of rather small fine teeth in jaws, a few canine-like 
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in front of upper and along rami of mandible poaterioriy, where also 
in but 2 rows on each ramus. Latter but little devated inside 
mouth. Bands of much smaller teeth across vomer and on each 
palatine. Buccal folds moderately broad in mouth. Tongue 
depressed, smooth, free, and attenuated. Nostrils close together on 
side of snout, also close before front eye edge, front one with short 
tube and short cutaneous flap behind. Preorbital narrow, 2} in eye. 
Interorbital slightly convex. Preopercle edge slightly convex 
behind, finely serrated and with about 5 enlarged denticles around 
comer. Opercular spines 3, median largest, closer to lower and 
little posterior. 

Gill-opening extending forward opposite front eye edge, and 
uppermost edge but slightly inclined from horizontal. Rakers 
IV, 3+9, IV, lanceolate, and longest about equal gill-filaments or 
2^ in eye. Pseudobranchiie about J of gill-filaments. Isthmus 
broad, bevelled in front, with slight keel behind. 

Scales all finely ctenoid, largest on trunk, smaller along body 
edges, especially predorsal, breast and belly. Very small scales on 
bead above, with crowded smaller ones basally, these also extend 
over postocular and suborbital regions, and cheek. Small scales 
also crowded about upper part of opercular flap. Very small scales 
over mandible, and about 10 rows on maxillary. Scales on trunk 
in more or less horizontal rows, crossing lateral line. Minute scales 
over basal portions of all fins more or less. Pectoral axil with pit, 
sheathed above by broad flap covered with small scales. Though 
of irregular size scales on cheek in about 25 rows from eye to lower 
preopercle ai^le. Lateral Une of simple inclined tubes little exposed, 
and its course nearly concurrent with dorsal profile, out on caudal 
base medianly. 

Spinous dorsal inserted little nearer snout tip than origin of soft 
dorsal, spines graduated down from third which longest, edge deeply 
notched with cutaneous point behind each spine tip. Soft dorst^ 
inserted midway between spinous dorsal origin and caudal base, 
fin oblong, rounded in front and behind. Spinous anal inserted 
little nearer ventral origin than caudal base, second spine longest, 
third but little shorter, and first } of second. Soft anal rounded, 
also caudal. Pectoral broad, reaches about f to anal, and median 
rays longest. Ventral inserted close behind pectoral base, depressed 
fin reaching j to anal, and spine about J fin length. Vent at first 
third in space between depressed ventral tips and anal origin. 

CcAot in alcohol brownish generally, only paler or much lighter 
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OQ extreme lower surface of head, breast aod belly. About 5 indis- 
tinct deep brown obscure slightly inclined band-like saddles on back, 
first at predorsal, second on spinous dorsal medially, third just before 
soft dorsal, fourth at front median region of soft dorsal, and fifth at 
hind portion of soft dorsal. Whole trunk and head with slightly 
inclined dark streaks, irregulariy and obscurely, slightly wavy, and 
quite numerous, but not parallel with rows of scales. Also grouad- 
color with many pale blotches, spots or streaks, underlaid and 
obscure. Head more with speckled or spotted appearance than 
trunk. Cidoration of latter extends on vertical fins more or less 
bas&lly. Maxillary with brownish streak on scaly area. Fins all 
with obscure speckled appearance. Iris slaty-gray. 

Lei^h 178 mm. 

Type, No. 47,506, A. N. S. P. 

Philippine Islands. Presented by the Commercial Museums of 
Philadelphia. 

This species is allied with E. borUoidea (Bleeker), E. megackir 
(Richardson), E. diacar^ue (Valenciennes) and E. maculatus (Blocb) 
in its biserial mandibular teeth. It most closely approaches E. 
borUoides in its equidistant opercular spines and mostly ciliated 
scales. These characters also agree with E. megackir, but that 
species has the pectoral long as its head. From E. borUoides it differs 
at once from any material or accounts I have seen, in color. This 
has been described as brown above with more or less numerous 
black dots, which may not be present on the fins. 

BHOmOTLITOISEB fo. hot. 
Type RhonA<>pliUiidts megaiop* sp. nov. 
This genus of LiUianida resembles the American RhombloplUes 
in its scaly soft dorsal and anal fins, but differs in squamation, as 
the scales above the lateral line in oblique rows and those below in 
horizontal rows. It falls within the LvtianiiUB in its entire inter- 
orbital and dentition. 

{Rkomboplites; cldot, appearance.) 
Bluimboplitoidei mafBlapi ip. nov. Fi|. 14. ^ 

Head 2J; depth 3; D. XI, 11, i; A. Ill, 8; P. ii, 15; V. I, 5; scales 
51 in lateral line to caudal base and 7 more on latter; 7 scales above 
1.1. to spinous dorsal origin, and 14 below in vertical row to spinous 
anal origin; 25 predorsal scales; head width 2-^ in its length; head 
depth at occiput 1 1 ; mandible 2Vii ; third dorsal sjrine 2^ ; first branched 
dorsal ray 3^; third anal spine 2f ; first branched anal ray 2j; least 
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depth of caudal peduncle SJ; caudal If; pectoral IJ; ventral Ij; 
snout 3f in head measured from upper jaw tip; eye 3; maxillary 
2|; interorbital 4. 

Body elongate, contour evenly fusiform with greatest depth at 
fourth dorsal spine base, and edges all convex, or with but slight 
keel just before dorsal. Caudal peduncle compressed, about long 
as deep. 

Head large, well compressed with flattened sides little approxi- 
mated below, and profiles evenly and slightly convex. Snout rather 
conic, convex over surface and slightly so in profile, length about 
j its width. Eye very large, impinging on upper profile, and biad 
pupil edge near head center in length. Mouth large, oblique, and 



Fig. 14. — RhombopliUndea megtdops sp. nov. 

gape extends about opposite front nostril. Fremaxillaries mod- 
erately protractile. Maxillary oblique, upper edge entirely slips 
below preorbital, reaches first third in eye, and expansion 2^ in eye. 
Lips thick, firm, tough, largely conceal teeth, lateral in jaws. Teeth 
in jaws in narrow bands, villiform, and with outer row of simple 
, enlarged well-spaced canines, only visible in profile in front of upper 
and side of lower. Vomer with an elongate patch of villiform teethr 
in outUne similar to a narrow kite. Each palatine with narrow 
well-developed band of villiform teeth. Mandible rather robust, 
moderately deep, rami little elevated inside mouth, and symphysis 
slightly protrudes when closed. Buccal folds within mouth rather 
narrow. Nostrils rather large, simple, front one near last third in 
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snout length and hind one little larger, elevated, close before eye 
above. Interorbital about level. Preorbital width narrow, entire 
slightly less than a third of eye. Preopercle edge minutely den- 
ticulate, with slight indenture above angle. Opercle ends in 2 
rather weak points. 

Gilt-openii^ forward beyond front pupil edge though not quite 
to front eye edge. Rakers 8+16, lanceolate, robust, nearly half 
of eye-diameter. Gill-filaments short, about | of rakers. Pseudo- 
branchiffi very large, about long as rakers. Isthmus narrowly 
constricted, with groove in front. 

Scales all finely ctenoid, smaller on breast, predoraat, edges of 
caudal peduncle, and head above. Above lateral scales in slightly 
inclined rows to dorsal profile, below in horisontal rows. Most of 
head scaly, except muzzle and broad rim around eye. Front of 
interorbital naked and squamation from occiput forward about 
opposite center of eye. Cheek with 5 rows of scales to preopercle 
ridge, and on preopercle flange row of broad scales with several 
smaller, scattered irregular scales. Bubopercle, interopercle and 
opercle scaly, also sides of head above. Caudal covered with small 
scales, also bases of soft dorsal, anal, pectoral and ventral. Pointed 
free axillary ventral scaly fiap, 2\ in fin. Lateral line complete, 
largely concurrent with dorsal profile, tubes simple and little exposed. 
On side of caudal peduncle lateral line little superior at first, median 
at caudal base. 

S[Hnous dorsal inserted little behind pectoral origin, or httle nearer 
soft dorsal origin than snout tip, spines long and slender, fourth 
Itmgest and others graduated down, fin edge apparently little notched. 
Soft dorsal origin nearer caudal base than spinous dorsal origin, fin 
low, rounded or convex, last ray not produced, and not quite reaching 
caudal base. Anal begins about opposite soft dorsal origin, third 
apiue longest with second little shorter, rayed fin little h^her in 
front than soft dorsal and not extended so far posteriorly. Caudal 
moderate, hind edge very slightly emarginate. Pectoral loi^, 
falcate, reaches vent. Ventral inserted close behind pectoral base 
or but slightly before spinous dorsal origin, reaches IJ to anal, spine 
H in fin. Vent midway between ventral tips and anal origin. 

Color in alcohol uniform pale brownish, fins scarcely tinted darker. 
Iris slaty. 

Length 162 mm. 

Type, No. 47,507, A. N. S. P. 
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Philippine Islands. Presented by the Commercial Museums of 
Philadelphia. 
Only the type known. 
{Mi)rai, large; ^0, eye.) 
If«miptan» Intooi (Bloeb). 

A single example which agrees with the smaller one figured from 
Cavite by Jordan and Seale.'* Though they state "scales about 44" 
their figure shows 48 tubes in the lateral line, a point in agreement 
with my example. 

KXSOFKIBTSB BlMker. 
MesoprUUt Bleeker, Nat. Geoees. Arch. Ned. Indie (Topogr. B&tav.) 11, 
1845, p, 523, Type M. mocrooinJhiu Bleeker {- Dalnia argeniea CavieT), 
monotypic. 

This genus has been described under Datnia Cuvier by Day,'* 
but as Cuvier's type is Coiua dainia B. Hamilton by tautonomy, 
Dalnia merges with the ^paroids. 

KHOprlltel plnmbau (Kuer). Aynncen, 

Dalnia ^umbea Kner, Siti. Akad. Wise. Wien (May 12) 4B, 1864, p. 484. 

Vom Capoder der Insel 8. Paul. 
— Kner, ReiBe. Novwa, Fieche, 1865, p. 48, PI. 3, fig. 2. "Fundort uneicher, 

angeblich voQ Jaya. " 
Therapon brevitpinU (non Steindachner) Peters, Monatsb. Ak. Wiss. Berlin, 

1863, p. 256. Quingoa flum., Provinc Bulacan, Luzon, P. I. 
T. brachyeenlnu Peters, 1. c, 186S, p. 705. 
f T. knerii Bleeker, Atlas Ich. Ind. N6erl., VII, 1873-6, p. 115. Based on 

T. argenteus (non Cuvier) Kner, SiU. Ak. Wise. Wien, 58, 1868, p. 299, 

PI. 1, fig. 1. Kandavu, Fiji. 

Head 3 to 3|; depth 2i to 2J; D. XII, 8 to 10; A. Ill, 8; scales 
43 to 50 in lateral line to caudal base, and 3 or 4 more on latter; 
7 or 8 scales above 1.1. to spinous dorsal origin; 13 to 15 scales below 
1.1. to spinous anal origin; 16 to 20 predorsal scales; snout 3} to 3) 
in head; eye 3j to 4; maxillary 3 to 3}; interorbital 3^ to 3}. Body 
compressed, deepest at front of spinous dorsal. Head compressed, 
upper profile slightly concave. Snout convex, length } its width. 
Eye roimded, close to upper profile, hind edge little posterior from 
middle in head length. Maxillary slightly beyond front eye edge, 
not to pupil. Teeth fine, in bands in jaws, outer row little enlarged. 
Mouth roof toothless. Tongue free, elongate, rounded in front. 
Jaws about even. Front nostril slightly nearer eye than snout tip, 
hind one slit above eye. Hind preopercle edge finely serrate. Inter- 
orbital nearly flat. Rakers 9 or 10+18 or 19, lanceolate, 2 in fila- 
ments and latter If in eye. Scales small, mostly uniform, smaller 

"Bull. Bur. Fiaher, XXV, 1906 (1907), p. 21. 
"Fishes of India, I, 1875, p. 71. 
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along body edges and caudal base. Few small scales on soft dorsal 
and anal basally, also pectoral. Cheek with 5 rows of scales. L.I. 
concurrent with back and body scales in nearly parallel rows. Tubes 
small, simple, greatly exposed. Fourth dorsal spine 1^ in head, 
fin edge deeply notched. Soft dorsal small, well back, first ray 2) 
in head. Second anal spine usually longest, 2 in head, though third 
often subequal. Caudal very slightly emarginate behind, 1^ in head. 
Pectoral rounded, IJ in head. Ventral Ij in bead, spine Ij in fin. 
Color in alcohol pale oUve brownish above, each row of scales with 
slightly darker line. Spinous dorsal edge dusky, also soft dorsal, 
anal and caudal tinted with dusky, other fins pale. Iris pale slaty. 
Length 116 to 140 mm. Philippine Jslands. 

A very large series of individuals in the present collection, and 
they cover the discrepancies found in the accounts listed above. 
Kner's figure of D. -plumhea does not show any small scales on the 
soft dorsal and anal bases. Bleeker has separated 7*. kneri, as Kner 
gives more numerous scales, and more pointed elevated dorsal and 
anal, etc. Jordan and Scale entirely overlook'^ Bleeker's reference 
and list T. kneri as "T. argerUeus Kner," and as the locality Kan- 
davu is in heavy-faced type, they may have thought it distinct from 
T. argejiieus Cuvier, imder which they place it. 

1Ip«iiMidai phillppina* ip. nov. Fie. IS. 

Head 3§; depth 3|; D. VIII-I, 8, i; A. I, 6, i; P. il, 14; V. I, 5; 
scales 35 in lateral line to caudal base, and 4 more on latter; 3 scales 
above 1.1. to spinous dorsal origin, and 7 below to spinous anal origin; 
16 predorsal scales; head width Ij its length; head depth at occiput 
li; snout 2i; eye 4^; maxillary 2|; interorbital 3t; second dorsal 
spine Ij; first branched dorsal ray 2|; anal spine 3; first branched 
anal ray 2; least depth of caudal peduncle 2J; pectoral 1} ; ventral 1 J. 

Body elongately ovate, deepest at spinous dorsal origin, edges 
all broadly convex. Caudal peduncle well compressed, least depth 
about If in its length. 

Head well compressed, flattened sides slightly converge below, 
profiles convex and upper more incEned. Snout convex in profile 
and over surface, nearly long as broad. Eye moderate, rounded, 
close to upper profile, and hind puial edge about midway in head 
length. Mouth moderate, little inclined from horizontal, and lower 
jaw sUghtty included in upper. Maxillary reaches about opposite 
front pupil edge, expansion IJ in eye. Lips rather narrow, fleshy. 

" Bull. Bur. FiBber., 1005 (1906), p. 266. 
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Teeth granular, in about 3 irregular rows in each jaw. Patch of 
granular teeth on vomer and each palatine. Inner buccal folds 
narrow. Tongue fleshy, thick, not free. Mandible shallow, rami 
not elevated inside mouth. Barbels short, and scarcely extend 
beyond hind eye ei^e. Nostrils greatly distant, front one simple 
pore about last j in snout, hind one short slit close before eye. Inter- 
orbital very slightly convex, Preorbital broad, width slightly greater 
than eye. Preopercle edge entire. Opercle with 2 small concealed 
spines, close and above. 

Gill-opening forward about opposite hind nostril. Rakers 6+ 
10, VI, lanceolate, slender, 1} in filaments, and latter IJ in eye. 



Fig, 15. — Upeneoides phUippinug sp. nov. 

Pseudobranchlse about half length of gill-filaments. Isthmus 
narrowly constricted. 

Scales uniformly large, finely ctenoid, in lengthmse rows parallel 
with lateral line. Small scales over most of caudal basally and 
front of soft dorsal and anal. Head scaly, and 2 rows of scales on 
cheek to preopercle ridge. Several large scales on exposed maxillary 
expansion. Pectoral axil with firm adipose scale above. Ventral 
with free pointed scaly flap 1§ in fin. Broad scaly flap between 
ventral bases \ fin length. Lateral line concurrent with dorsal 
profile, well out on caudal base, tubes well exposed and each with 
several small branches. 

Spinous dorsal inserted little nearer front nostril than second 
dorsal origin, second spine longest with third and fourth subequal, 
depressed fin J to soft dorsal. Last inserted midway between 
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spinous dorsal origin and caudal base, first branched ray longest 
with spine J its let^h, and depressed J to caudal base. Anal origin 
slightly behind second dorsal, fin similar though smaller. Caudal 
well forked, sharp pointed lobes about equal. Pectoral small, 
pointed, reaches 1| to second dorsal origin. Ventral origin close 
behind pectoral base, though before spinous dorsal origin, reaches 
1| to anal. Ventral spine about 4 of fin. 

Color in alcohol faded largely uniform dull brownish, lower sur- 
faces scarcely paler. Spinous dorsal pale, apex broadly jetr-black, 
and median brown horizontal band. Soft dorsal pale with three 
nearly horizontal dusky bands, uppermost apical and lowermost on 
hind rays. Caudal whitish, upper lobe crossed by three oblique 
broad dusky-brown bars, and lower lobe with two, but outer very 
broad and black. Median caudal rays also dusky. All other fins 
pale brownish. IrLs pale slaty. 

Length 180 mm. 

Type, No. 47,508, A. N. S. P. 

Philippine Islands. Presented by the Commercial Museums of 
Philadelphia. 

Also Nos. 47,509 to 47,511, paratypes, same data. These show: 
Head 3i to 3|; depth 3i to Zi; D. VIII-I, 8, i; A. I, 6, i; scales 35 
in lateral line to caudal base and 4 more on latter; 3 scales above 1.1. 
to dorsal origin, and 6 or 7 below to anal origin; 14 predorsal scales; 
snout 2J to 3 in head; eye 3| to 4|; maxillary 2} to 2}; interorbital 
3i to 4; rakers 7 or 8+13, iv or 14, iv; length 120 to 149 mm. 

Allied, if not identical with Upmeoides vUiatua (Forsk&l) , but appar- 
ently differs in the presence of but two black bars on the lower caudal 
lobe, the outer quite broad. The oldest synomym of U. viUaiua is 
Mullus bandi Shaw," based on Russell's Badi goolivijida.^* This is 
doubtless U. viitatus and Russell says "the length seldom exceeds 
six inches." Shaw apparently copies Lac^pfide's crude figure, 
showing lower caudal lobe likely for the present or a closely allied 
species. Russell's figure has three dark lower caudal bars, but 
obliquely parallel with those of upper lobe! Russell also shows 
spinous dorsal tip not black, though fin crossed obliquely with three 
dark bars, and soft dorsal end dark, also fin crossed by two oblique 
dark bars. Upeneus inkeniatus Bennett" is simply diagnosed with 
two golden bands below lateral line, and dorsal and caudal with 
oblique black streaks. 

" Gen. Zool^ IV, 1803, p. 615, PL 89. 

" Fishes of Coromiinde], II, 1803, p. 43, PI. 1.58 (-60). Vizagapatftm. 

■°Proc. Zool. Soc. London, 1830-1, p. 59. Mauritius. 
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Under Upeneoides vUUjIus later writers, as Gunther,*' Bleeker,** 
Day" and Sauvage" mention the lower caudal lobe with three dark 
oblique bars. Giinther mentions two or three such bars, with 
adult material about a foot in length. Bleeker's figure shows greater 
upper portion of spinous dorsal black, only broad pink lengthwise 
band below middle. It also has soft dorsal apex black with two 
yellow lengthwise bands. Its caudal differs from Day's figure in 
innermost black bars leaving only narrow pale area, also tips of both 
lobes black, and bar next black tip on lower lobe twice wide as one 
nearer caudal base. Day's figure shows dark bars on lower caudal 
lobe evenly spaced, of about even width. Sauvage mentions three 
dark lower caudal bars, but his figure shows all the fins uniform and 
the body with four dark transverse bands. He includes in his 
table U. tcenioplerus with U. tnttaius, as a group with eight dorsal 
rays, though Day, who examined Valenciennes type of the former 
gives but seven. 

Compared with Upeneoides arge Jordan and Evermann,*' my ex- 
amples of the present species differ as the former has pale tipped 
dorsal and caudal markii^ different. Jordan and Seale describe 
as U. viUatus Samoan material" closely approaching my specimens 
and refer to it as uete or vete. Two adult examples of V. vUlalua 
before me from Tahiti, though in poor condition, still have traces 
of the fin markings, more as indicated in Bleeker's figure, and with 
four dark bars on each caudal lobe. Smith and Seale report U. 
vittatu^^ from Mindanao 4i to 11 inches long with "each lobe of 
caudal with 5 or 6 oblique dusky bars. " 

(For the Philippine Islands.) 
VpciMoidM btUqn* sp. nov. Tig. IS. 

Head 3J; depth 3i; D. VIIM, 8, i; A. 1, 6, i; P. i, 13; V. 1, 5; scales 
35 in lateral line to caudal base and 4 more on latter; 3 scales above 
1.1. to spinous dorsal origin, and 7 below to spinous anal origin; 
predorsal scales 17; head width 2 in its length; head depth at occiput 
11; snout 2J; eye 4; maxillary 2J; interorbital 3i; second dorsal 
spine 1}; first branched dorsal ray Ij; first branched anal ray If; 

" Cat. F. Brit. Mus., I, 1859, p. 397. 

— Journ. Mus. Godeffroy (F. MdBee) 11, 1873-5, p. 55. Samoa and Tahiti. 

*• Atlfta Jch. Ind. N^rl., IX, 1877, PI. 342 (2), fig. 3. 

»• Fishes of India, 1, 1875, p. 120, PI. 30, fig. 2. 

"Hiflt. Nat. MadagBBcar, Pise., XVI, 1891, p. 219, PI. 27, fig. 2. 

» Bull. U. 8. F. Com,, XXII, 1902 (April 11, 1903), p. 187. Honolulu. 

"Bull. Bur. Fisher., XXV, 1903 (1906), p. 273. Samoa. 

»' Proc. Biol. Soc. Waah., XIX, 1906, p. 78. 
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anal spine 2|; least depth of caudal peduncle 2J; upper caudal lobe 1 ; 
pectoral Ij; ventral IJ. 

Body elongate, compressed, profiles nearly alike and deepest at 
sfnnous dorsal origin. Caudal peduncle cotnpre&'^ed, least depth 
1^ its length. 

Head moderately ovate in contour, well compressed, flattened 
sides scarcely converge above or below, profiles alike and upper little 
more inclined. Snout convex in profile and over surface, long as 
broad. Eye moderate, rounded, elevated close to upper profile, and 
hind pupil edge about midway in head length. Mouth moderate, 
incfined little from horizontal, and lower jaw slightly included in 
upper. Maxillary about reaches to pupil center, expansion 1^ in 



Fig. 16. — Upentoidea hdaqus sp. nov. 

eye. Lips narrow, fleshy. Teeth granular in about 3 irregular rows 
in each jaw. Patch of granular teeth on vomer and each palatine. 
Inner buccal folds narrow. Tongue thick, fleshy, adnate. Mandible 
shallow and rami little elevated inside mouth. Barbels short, 
reach hind preopercle edge. Nostrils well separated, front one 
simple pore little nearer eye than snout tip, and hind one short slit 
close before middle of front eye edge. Interorbital slightly elevated 
convexly, flattened medially, Preorbital broad, width nearly 
equals eye. Preopercle edge entire, Opercle ends behind in 2 
small close-set spines above, concealed by scales. 
Gill-opening forward to front eye edge. Rakers 8+20, lanceolate, 
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slender, li in filaments, and latter IJ in eye. Pseudobranehise about 
I of gill-filaments. Isthmus moderately constricted. 

Scales uniformly large, finely ctenoid, in lengthwise rows parallel 
with lateral line. Small scales over most of caudal base and front 
of soft dorsal and anal. Head scaly, and 2 rows of scfJes on cheek 
to preopercle ridge. Several large scales on exposed maxillary 
expansion. Pectoral with broad scale above its origin. Ventral 
with pointed axillary scale very slightly over half of fin length. 
Broad scaly flap (damaged) between ventral bases. Lateral liile 
concurrent with dorsal profile, well out on caudal base, tubes well 
exposed as arborescent groupings at each scale base. 

Spinous dorsal inserted about midway between front eye edge 
and second dorsal origin, first spine longest with second and third 
subequal, depressed fin i to second dorsal origin. Last inserted 
about midway between spinous dorsal origin and caudal base, first 
branched ray longest, with spine I length of first ray and depressed 
fin Ij to caudal base. Anal origin slightly behind soft dorsal origin, 
fin similar. Caudal well forked, sharp pointed lobes about equal. 
Pectoral small, pointed, reaches about li to second dors^ origin. 
Veatral origin about opposite pectoral origin, reaches IJ to anal. 
Ventral spine about J of fin. 

Color in alcohol faded largely dull uniform brownish, lower sur- 
faces whitish. Fins all pale, at least ground-color. Spinous dorsal 
with broad black apex, two dusky horizontal bands, and penultimate 
membrane dusky. Soft dorsal with upper edge dusky and two pale 
dusky horizontal bands. Caudal uniform pale brownish, hind edge 
pale dusky. Iris pale slaty. 

Length 120 mm. 

Type, No. 47,512, A. N. S. P. 

Philippine Islands. Presented by the Commercial Museums of 
Philadelptua. 

Also Nos. 47,513 to 47,517, paratypes, same data. They show: 
Head 3 to 3i; depth 3 to 3^; D. VIII-I, 8, :; A. I, 6, i, rarely I, 7, i; 
scales 32 to 35 in 1.1. to caudal base and 3 or 4 more on latter; 3 scales 
above 1.1., and 7 below; 16 or 17 predorsal scales; snout 2| to 3 in 
head; eye 3 J to 4 ; maxillary 2| to 2\ ; interorbital 3§ to 3i ; rakers 8 or 9 
-1-19 to 22; length 69 to 140 mm. 

Allied with Upenemdea sulphureus but when compared with 
Siunatran material differs in coloration and more numerous gill- 
rakers. U. sulphureus has but one horizontal dark band on each 
dorsal besides dark end or border. 
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{Bdfujue, the native name of the allied U. stdphureus at San 
Fabian, P. I.) 
ArgjrrMDmni geldmtui (Bie^er). 

Small example and two adults which agree with Bleeker's figure, 
especially in length of second anal spine. My examples show latter 
2J in head, and jaws about even when closed. 

8«iumB daiMimiart (VskncieDnia). 

Several examples. Contrary to the contentioa by Jordan and 
Thompson** that the "substitution of SdoTia for Umbrina by Bleeker 
is not warranted by the, rules of the International Zoological Con- 
gress" in my opinion the type of a genus must be a species originally 
included in the genus under its distinct original binomial. As Gill 
designated S. aquila Cuvier the type of ScitBtta Cuvier^ which 
evidently was the Cheilodiptems aquila previously described by 
Lac^pfede and therefore definitely indicated a species not recognized 
by Linnaeus or named in his original account, Gill's action is invalid. 
The first actual designation of Scitena drrkosa Linnsus as the type 
of Sdcena Linnieus, by Bleeker,*" correctly ai^es that Scicena 
supersede Vmhrina, and the designation of Sdcena umbra by Jordan 
and others" is invalid. 
PalydMtylni plabin* (BrouHonet). 

Three examples. Jordan and Evermann are wrong'* in attempting 
to fix Polynemus paradiseus Linnieus as the type of Polynemua 
Limueus, as Gill designates Polynemus quinquaritis Linnaeus^ many 
years before 1883. PdydaiUylus will therefore remain the correct 
generic name for the present species. 
PomMtntni vioUioant RiHker. 

Four examples, which agree in the squamation and general colora- 
tion as shown by Bleeker. He gives the pectorals as clear violaceus 
with their bases commonly with a spot or transverse blackish or 
dusky streak. P. philipjnnus Evermann and Scale is very closely 
alhed, if not identical. It is figured with 3 rows of scales on the 
cheek, the lowest on the preopercle limb. Its teeth are said to be 
small and uniserial. 



•> Proc. U. 8. Nat. Mua., XXXIX, 1911, p. 246. 
" Proc. Acad, Nat. Sci. Phila., 1861, p. 82. 
"Arch. Nferi. Sci. Nat, Harlem, XI, 1878, p. 326. 
>' Stanford Univ. Pub. (Genera of Fishes), 1S17, p. 13. 
"L. c, p. 15. 
" Proc. Acad. Nat. Sci. Phila., 1861, p. 273. 
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FoHftMiitnii ^unnorhraohn* sp. aov. Pic. 17. 

Head 31; depth Ij; D. XIII, 15, i; A. II, 15, i; P. it, 16, ii; V. I, 5; 
tubes in upper arch of lateral line 18, and pores in straight section to 
caudal base 9; 3 scales between spinous dorsal origiD and lateral Une, 
and 10 below I.I. to spinous anal origin; 23 predorsal scales; head 
width 1} in its length; head depth about H; snout 3; maxillary Sj; 
interorbital 2J; first dorsal spine nearly 4; thirteenth dorsal spine 
IJ; eighth dorsal ray Ij; second anal spine 2; sixth anal ray 1|; least 
depth of caudal peduncle Ij; ventral spine Ij. 

Body robust, compressed, contour rather deeply ellipsoid, with 



Fig. 17. — Pomacenlms fframmorhyneku* sp. nov. 

greatest depth well over median region, predorsal slightly trenchant 
just before dorsal, otherwise edges convex, and profiles alike. Caudal 
peduncle compressed, length f its least depth. 

Head robust, moderately compressed, sides moderately convex, 
upper profile at first convex, then concave at occipital and predorsal 
bulging distinctly convexly. Snout convex over surface and in 
profile, length half its width. Eye rounded, little elevated, and 
hind pupil edge nearly midway in head length. Mouth broad, 
gape short, oblique, and jaws about even. Lips fleshy, rather 
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narrow. Maxillary extends slightly beyond nostril, though not 
nearly to eye, and slips below preorbital. Teeth rather slender, 
somewhat compressed, pointed, crowded close to form an even 
cutting-edge in a single row. No teeth oa mouth roof or on toi^ue. 
Inner buccal folds broad. Tongue thick, fleshy, apparently free in 
front. Nostril small pore about midway in snout length. Inter- 
orbital evenly convex. Preorbital broad, width about 1 J in eye, 
ends behind jn broad posteriorly directed spine. Lower suborbital 
and hind preopercle ei^es serrate, seme on latter graduated longer 
below, and lower preopercle ei^e entire. Opercle with 2 blunt and 
inconspicuous spines, upper concealed by scales. 

Gill-opening forward about opposite front eye edge. Rakers 
6+13, lanceolate, about half length of filaments and latter 1} in eye, - 
Pseudobranchiie long as gill-filaments. Branchiostegal membrane 
short fold over short and constricted isthmus. 

Scales finely ctenoid, largest over middle of side of trunk and 
become much smaller all about edges, in lengthwise rows parallel 
with upper arch of lateral line. All larger scales narrowly imbricated. 
Alt fin bases scaly. Short scale between ventral bases about \ 
length of spine. Suprascapula with 3 blunt points. Exposure of 
humeral scale Uttle larger than pupil. Axillary ventral scale broad, 
pointed, J length of spine. Cheek with 3 rows of scales. Sub- 
orbitals, preorbital, snout edge, lips and chin naked. Upper arch 
of 1.1. extends below front dorsal rays, concurrent with upper limit 
of squamatton on dorsals. Tubes large, simple, and each extending 
well over scale exposure. Pores in straight section small, incon- 
spicuous, simple or double irregularly, and not on caudal base. 

Spinous dorsal origin about opposite that of pectoral, spines all 
more or less subequally high, edge of fin notched and slight cutaneous 
flap behind each spine tip. Soft dorsal inserted about last third in 
space between upper hind preopercle edge and caudal base, fin 
rounded with median rays longest. Anal inserted about midway 
between pectoral origin and caudal base, first spine about ^ of second. 
Soft anal similar to soft dorsal. Caudal deeply emarginate, upper 
lobe much latter, 3i in combined head and trunk. Pectoral broad, 
about long as upper caudal lobe, reaches hind edge of vent and 
upper rays longest. Ventral inserted close behind pectoral base, 
reaches anal, and spine slightly over half length of fin. 

Color in alcohol largely chocolate-brown above and posteriorly, 
head, breast and^belly anteriorly paler or faded in appearance. 
Iris slaty. Dorsals and anals blackish-brown. Caudal pale brown- 
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ish. Pectoral brownish, with large blackish-brown blotch, nearly 
large as eye on base mostly above. Ventral blackish-brown, rays 
and spine pale. Dusky line from snout tip to eye. 

Length 115 nun. 

Type, No. 47,518, A. N. S. P. 

Philippine Islands. Presented by the Commercial Museums of 
Philadelphia. 

Allied with P. m^nopterua Bleeker, but differs in the presence 
of the dark line from the eye to the snout. 

{I'paii/if„ line; ^"r/"?, snout.) 

PomaMDtmi hebwdl ip- aav. Fit. IS- 

Head 3; depth 2; D. XIII, 14, i; A. II, 13, i; P. ir, 15; V. I, 5; 
tubes 17 in upper arch of lateral line and 8? pores in straight section 
to caudal base; 3 scales above 1.1. to spinous dorsal origin and 9 
below in vertical series to anal origin; 20 predorsal scales; head 
width 1} its length; head depth 1; snout 3f; eye 2^; maxillary 3); 
interorbital 2}; last dorsal spine 2^; second anal spine 2; eleventh 
dorsal ray 2?; ninth an^ ray 1(; pectoral 1|; ventrfd spine 2; least 
depth of caudal peduncle 2}; caudal 1. 

Body well compressed, contour evenly and elcmgately ellipsoid, 
deepest medianly, and edges convexly rounded. Caudal peduncle 
compressed, length about f its least depth. 

Head compressed, moderately large, rather flattened sides evenly 
converging above and below. Snout rather broad, slightly convex 
in profile and evenly so over surface, and length J its width. Eye 
rounded, little elevated, and hind pupil edge nearly midway in head 
length. Mouth small, short gape oblique, and lower jaw very slightly 
protruded. Lips moderate, fleshy. Maxillary extends back nearly 
opposite front eye edge. Teeth small, simple, compressed, rather 
obtuse and form as crowded in a single series nearly even cutting- 
edge. No teeth oa mouth roof. Tongue pointed, depressed and 
smooth above, free in front. Inner buccal folds broad. Mandibular 
rami moderately elevated inside mouth. Nostril simple pore slightly 
behind middle in snout length. Interorbital slightly convex. Pre- 
orbital width 21 in eye, with broad flat short spine directed back 
from hind edge. Suborbital edge with few irregular serrse below. 
Preopercle edge obliquely forward not quite opposite eye center, 
and 18 irregular serrn behind, though graduated larger downwards, 
and lower edge entire. Opercle with 2 obtuse short spines. 

Gill-opening forward about opposite last j in eye. Rakers 6-1-13, 
lanceolate, slightly shorter than filaments, which 2 in eye. Pseudo- 
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braDchis a little shorter than gill-filanients. Braiichiostegal mem- 
brane moderately free over short constricted isthmus. 

Scales finely ctenoid, narrowly imbricated, in even lengthwise rows, 
smaller along body edges, and at fin bases. Vertical fins covered 
basally with small scales. Suprascaptila entire. Cheek with 3 
rows of scales and lowest row on preopercle limb. Lips, chin, pre- 
orbital, suborbitals and snout edge narrowly, naked. Scales on 
snout above and top of head all small. Upper arch of lateral line 



Fig. 18. — Pomacenlrtu k^bardt ep. nov. 

concurrent with limit of general squamation on dorsals, and ei^tenda 
back opposite soft dorsal origin. Tubes simple, large, extend over 
first half in each scale exposure. Pores in straight section simple, 
inconspicuous, and not on caudal base. 

Spinous dorsal origin opposite pectoral origin, spines graduated 
up to fourth when largely subequal to last, fin edge notched and with 
cutaneous flap behind each spine tip. Soft dorsal origin at last third 
in space between hind eye edge and caudal base, and hind median 
rays longest. Spinous anal midway between pectoral origin and 
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caudal base, first spine about half length of second. Soft anal like 
soft dorsal. Caudal moderately emsrginate behind. Pectoral 
long, about reaches anaJ. Ventral inserted close behind pectoral 
hose, first ray ends in filament reaching second anal spine base. 
Vent close before anal. 

Color in alcohol largely uniform brownish above, much paler 
below. Fins all largely pale, though marginal portions of spinous 
dorsal and anal dusky. Caudal pale to whitish. Very small dusky 
spot on uppermost scale of opercle. Another dusky spot, similar 
and about half size of pupil, at uppermost pectoral ray basally and 
above. Vent dusky. Iris slaty. 

Length 56 mm. 

Type, No. 47,519, A. N. S. P. 

Philippine Islands. Presented by the Commercial Museums of 
Philadelphia. 

Also Nos. 47,520 to 47,525, paratypes, same data. These show: 
Head 3 to 3}; depth 1^ to 2; D. XIII, 13, i occasionally XIII, 14, i 
or XIII, 15, i; A. II, 14, i sometimes II, 12, i or II, 13, i; tubes in 
upper arch of 1.1. 17, vary 14, 15 and 16; pores in straight section 
of 1.1. 8; snout 3i to 3} in head ; eye 2J to 2|; maxillary 2 j to 3; inter- 
orbital 2f to 3i; length 43 to 54 mm. In these examples dusky 
vent quite characteristic. 

Similar to Pomacenirua mohiceensis Bleeker, but without a pale 
lengthwise line across auals, aa shown in Bleeker's figure." The 
latter also does not indicate a suborbital spine, which well developed 
in all of my examples. 

(Named for Mr. Morgan Hebard of Philadelphia, an earnest 
student of Orthoptera, to whom I am indebted for small collections 
of fishes.) 
romMentrni bnrrangU >p. dot. Fi|. 19. 

Head Z\; depth 2; D. XIII, 14, i; A. II, 15, i; P. ii, 15; V. I, 5; 
tubes 13 in upper arch of lateral line, and 10 pores in straight section 
to caudal base; 3 scales above 1.1. to spinous dorsal origin, and 9 
below in vertical series to spinous anal origin; 20 predorsal scales; 
head width li in its length; head depth 1; snout 3i; eye 3J; maxillary 
3{; interorbitals 3; last dorsal spine \\; second anal spine Ij; fifth 
dorsal ray Ij; eighth anal ray IJ; pectoral 1; ventral spine IJ; least 
depth of caudal peduncle 2; caudal about 1, 

Body well compressed, contour rather deeply ellipsoid with greatest 

"Atlas Ich. Ind. Nferl., IX, 1877, PI. 3, fig. 3. 
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depth medianly, profiles alike, and edgee convexly rounded. Caudal 
peduncle compressed, length about half its least depth. 

Head compressed, rather smalt, rather flattened sides evenly 
converge above and below. Snout broad, convex, length § its width. 
Eye rounded, httle elevated, hind pupil edge about midway in head 
length. Mouth small, short gape slightly oblique, and jaws nearly 
even or with lower very slightly included. Lips rather narrow, 
fleshy. Maxillary extends back to eye. Teeth small, simple, 
compressed, pointed, crowded to form rather even cutting-edge, 



Fig. 19. — Fomacejitrua burriru^hi Hp. nov. 

and in single series. No teeth on mouth roof. Tongue thick, 
pointed and free in front, smooth. Inner buccal folds broad. Man- 
dibular rami rather well elevated inside mouth. Nostril simple 
pore slightly behind middle in snout length. Interorbital evenly 
convex. Preorbital width 2i in eye, slips over upper maxillary edge, 
and with broad backwardly directed spine below at hind edge. 
Suborbital edge finely serrate below. Preopercle edge slopes forward 
with 19 serrie behind, lower edge entire. Opercle with 2 blunt 
points. 
Gill-opening forward opposite front pupil edge. Rakers 6+10, 
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lancec^ate, nearly long as filaments and latter half of eye. Pseudo- 
branchise long as gill-filaments. Brancbiostegal membrane narrowly 
over narrow short constricted isthmus. 

Scales finely ctenoid, narrowly imbricated, in even lei^hwise 
rows, smaller along body edges except breast and caudal peduncle 
above and below. Vertical fins with at least basal half covered 
with fine crowded scales. Suprascapula entire. Cheek with 2 
rows of scales. Lips, preorbital, suborbitals, edge of snout narrowly, 
and chin, naked. Upper arch of lateral line concurrent with hmit 
of general squamation on dorsals, and extends back to soft dorsal 
origin. Tubes simple, large, and each well over scale exposure, 
last nearly to edge. Pores in straight section simple, inconspicuous, 
one in center of each scale exposure, and not on caudal base. 

Spinous dorsal origin opposite that of pectoral, spines graduated 
up to fourth, after which subequaily long to last, and fin edge notched, 
also cutaneous point behind each spine tip. Soft dorsal inserted 
nearly at last third in space between upper hind preopercle edge and 
caudal base, fin rounded, with median rays longest. Spinous anal 
inserted much nearer pectoral origin than caudal base, first spine 
nearly } of second. Soft anal like soft dorsal. Caudal slightly 
' emai^nate, and lobes rounded. Pectoral moderate, not quite 
reachii^ anal, though slightly beyond vent. Ventral inserted below 
hind pector^ base, reaches anal, first ray with slender filamentous 
tip, an<J spine half length of fin. Vent close before anal. 

Color in alcohol uniform chocolate-brown generally, scarcely 
p^er below. Fins ^so same general tint, except darker or mostly 
dusky, pectoral paler, and caudal still more so. Narrow obsolete 
dark line connects eyes around front of snout, including nostrils 
in its course. Uppermost opercular scale with conspicuous black 
blotch, though smaller than pupil. Inner pectoral axil brown, 
though at base of uppermost ray small black spot, smaller than 
spot on opercular scale. 

Length 70 mm. 

Type, No. 47,526, A. N. S. P. 

Philippine Islands. Presented by the Commercial Museums of 
Philadelphia. 

Also No. 47,527, paratype, same data. Head 3; depth 2; D. XIII, 
14; A. II, 14; upper arch of I.I. with 16 tubes and straight portion of 
9 pores to caudal base; snout SJ in head; eye 2J; maxillary 3J; 
interorbital 3i ; length 57 ram. 

AUied with P. tnpUTietaius Cuvier, but differs in the absence of the 
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black ocellus on the back of the tail, which Jordan and Seale state is 
apparently a distinctive character.*' Bleeker gives six figures, though 
none exactly agree with my material.** 

(For Dr. Mannaduke Burrough, 179S?-1S44, who obtained fishes 
at Manila, which found their way to the Academy collection.) 
PaiBMantrni opiithoitigmft >i>. nov. Fli. 20. 

Head 3i; depth Ij; D. XIV, 12, i; A. II, 15, i; P. ii, 15; V. I, 5; 
tubes 15 in upper arch of lateral line and 10 pores in straight section 
to caudal base; 4 scales above 1.1. to spinous dorsal origin, and 10 



Fig. 20. — Pomacentrux opitthosliyma Bp, nov, 

below in vertical series to spinous anal origin; 22 predorsal scales; 
head width 1| in its length; head depth 1; snout 3|; eye 3J; maxillary 
3i; interorbital 2^; last dorsal spine 2 in head; second anal spine 
1(; sixth dorsal ray \\; eighth anal ray If; pectoral 1; ventral spine 
If; least depth of caudal peduncle 2^; caudal about 1?. 

Body well compressed, contour rather deeply ellipsoid with greatest 
depth medianly, profiles largely alike except slightly humped pre- 
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dorsal, and edges convexly rounded. Caudal peduncle compressed, 
length about ^ its least depth. 

Head compressed, moderate, rather flattened sides evenly con- 
vei^ing above and below. Snout wide, profile about straight, 
surface convex, and length j its width. Eye rounded, little elevated, 
hind pupil edge nearly midway in head length. Mouth small, short 
gape slightly oblique, and jaws about even. Lips rather narrow, 
fleshy. Maxillary extends back nearly opposite eye. Teeth small, 
simple, compressed, but little pointed, .crowded to form nearly even 
cutting-edge in single row. No teeth on mouth roof. Tongue 
thick, pointed, free in front, smooth. Inner buccal folds broad. 
Mandibular rami rather welt elevated inside mouth. Nostril simple 
pore slightly behind middle in snout length. Interorbital convex. 
Preorbital width 2 in eye, slips over most of upper maxillary edge, 
and hind edge with 2 short spines directed back. Suborbital edge 
finely serrate below. Preoperele edge obliquely forward hot quite 
opposite eye center, finely serrate except several broader serne at 
lower portion, and lower edge entire. Opercle with 2 short blunt 
points. 

Gilt-opening forward opposite front pupil edge. Rakers 8+15, 
lanceolate, longest J of filaments, which 1{ in eye. PseudobraQcbice 
long as gill-filaments. Branchiostegal membrane narrowly over 
short constricted isthmus. 

Scales finely ctenoid, narrowly imbricated, in even lengthwise 
rows, smaller along body edges and fin bases. Vertical fins finely 
and closely scaled over basal portions. Supriascapula entire. Cheek 
with 3 rows of scales. Lips, chin, preorbital, suborbit^s and narrow 
edge of snout naked. Scales on snout above and top of head all 
small. Upper arch of lateral Une concurrent with limit of general 
squamation on dorsds, extends back opposite twelfth dorsal spine 
base, though follow by 3 more pores till below front of soft dorsal. 
Tubes simple, large, well exposed or over first half of scale exposure. 
Pores in straight section simple, inconspicuous, one in center of each 
scale exposure, and not on caudal base. 

Spnous dorsal origin opposite that of pectoral, spines graduated 
up to fourth, after which subequally long to last, and fin edge notched 
with cutaneous flap from behind each spine tip. Soft dorsal inserted 
at last third between suprascapula and caudal base, fin rounded, 
with median rays longest. Spinous anal inserted about midway 
between pectoral origin and caudal base, first spine nearly } of 
second. Soft anal like soft dorsal. Caudal a little etnarginate 
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behind. . Pectqr^ moderate, reaches J to anal or about opposite 
vent. Veatral inserted just behind pector^ base and reaches vent, 
spine i of fin. Vent close before anal. 

Color in alcohol brownish generally, paler on belly and lower 
surface of head. Dorsals and an^s deep brown to dusky. Last 
longest rays of soft dorsal with large black ocellus, not quite large 
&8 eye, on tenninal portion of fin. Caudal, pectoral and veatral 
fteie brownish. Pectoral axil pale, though extern^ ba% with black- 
ish-brown vertical wedge-shaped mark on upper portion. Upper- 
most opercular scale with duaky blotch, much smaller than pupil. 
Iris slaty. 

Length 65 mm. (caudal tips slightly damaged). 

Type, No. 47,528, A. N. S. P. 

Philippine Islands. Presented by the Commercial Museums of 
Philadelphia. 

Also Nos. 47,529 and 47,530, paratypes, same data. These show: 
Head 2J to 3i; depth 2; D. XIV, 13 or XIV, 14; A. II, 15; tubes in 
upper arch of 1.1. 16 and pores in straight section 10 to 12 to caudal 
base; snout 3 to 3 J in head; eye 2 J to 3; maxillary 3 to 3^; interorbital 
3 to 3\; length 41 to 61 mm. All show ocellus on soft dorsal well 
developed, but preorbital spines very variable, and they may be 
single or double, even in the same individual. 

Apparently unique in its coloration this species is characterized 
by the large black ocellus behind and terminally on soft dorsal. 
With the preceding three species this one appears to fall in Bleeker's 
subgenus Pseudoptrmacenirtis. 

("On^ffffEv, rear; atiyiia^ spot.) 

PamkMBtmi liridnt (Fonui). 

Two small examples which do not show any scales on the lower 
limb of the preopercle, as in Bleeker's figure, and only 2 rows occur 
on the cheek. 

ClwUQprton UbUtnt (0>y)- 

Two examples. Weber figures the head from his single example*^ 
and though his text says the scales on the cheek are in 2\ to 3 rows 
his figure shows 6 or 7. The former numbers are more in agreement 
with Day's figure, which is called Pomacenlrua Uibioaua.*' 



"8ib(«a Exped. Fische, 1913, p. 342, fig. 73. Beo, Karakdomg I. 
" Fiahes of India, III, 1877, PI. 81, fig. 2. 
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Abadafdnr uttjnini (Cuvier). 

Two, which agree as outlined by Bleeker in hia limits of color- 
variatioD, with reference to the dorsal ocellus absent or at dorsal 
base behind and diffusely dusky. 
Abadafdnf phllippinitt ap. dov- Fig. 21. 

Head 2f ; depth 1|; D. XIII, 11; A. II, 12; P. i, 14; V. I, 5; tubes 
in upper part of lateral line 17, and pores in straight section 7; 3 
scales above lateraJ line to spinous dorsal origin and about 8 scales 
below in vertical row to spinous anal origin; about 14 predorsal 



Fig. 21. — Abudefdiif pkilippinu» sp. nov. 

scales; head width If its length; head depth 1; snout SJ; eye 21; 
maxillary 3J; interorbital 21; third dorsal spine 2; thirteenth dorsal 
spine 21; fifth dorsal ray If?; second anal spine If; fifth anal ray 
1^; least depth of caudal peduncle 2^; caudal H; pectoral 1 J; ventral 

Body well compressed, contour orbicular, deepest midway in length, 
predorsal with slight median keel and other edges convexly rounded. 
Caudal peduncle compressed, length 1} in its least depth. 
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Head moderate, well compressed, evenly constricted above and 
below, profiles similarly inclined. Snout convex over surface, very 
slightly so in profile, length f its width. Eye large, close to upper 
profile, and hind pupil edge nearly midway in head length. Mouth 
well inclined, gape moderate, and jaws about even. Maxillary 
extends back slightly beyond front eye edge, though not quite to 
that of pupil, upper edge entirely slips below preorbital. Row of 
moderate, even, rather crowded, compressed incisors in each jaw, 
end of each tooth truncate, and whole forms even cutting-edge. No 
teeth on tongue or mouth roof. Tongue depressed, pointed, free. 
Inner buccal folds broad. Lips fleshy, moderately wide. Nostril 
slightly behind middle in snout length. Interorbital convex. Pre- 
orbital width 3J in eye. Hind preopercte edge slopes well forward, 
so that angle would fall nearly opposite center of eye, and like lower 
preorbital and suborbital edges, entire. 

Gill-opening forward opposite front pupil edge. Rakers 7+16, 
lanceolate, longest about long as gill-filaments or 3 in eye. Pseudo- 
branchise slightly longer than gill-filaments. Isthmus narrowly 
constricted, trenchant, branchiostegal membrane moderately broad 
across. 

Scales finely ctenoid, narrowly imbricated, in even lengthwise 
rows, smaller along body edges. Fins all scaly basally. Supra- 
scapula thin, entire, small. Cheek with 4 rows of scales. Opercle 
with moderate scales, small on interorbital, and still smaller on upper 
part of snout. Moderate scales on suborbitals and preorbital. Chin, 
lips, and narrow strip on front of snout naked, though mandible 
scaly. Scaly ventral flaps damaged. Lateral line with upper 
branch curving up at first, and then lai^ely concurrent with upper 
limit of general squamation on dorsal fins, and ends below soft 
dorsal origin. Tubes simple, large, extend nearly over first half in 
scale exposure. Pores in horizontal section inconspicuous, small, 
and one in middle of each scale exposure, not on caudal base. 

Spinous dorsal inserted opposite pectoral origin, spines rapidly 
graduated up to third, then subequal, fin edge well notched. Soft 
dorsal origin nearly at last third between upper hind preopercle 
edge and caudal base, rays graduated up to sixth and seventh, which 
form sharp point behind. Spinous anal inscribed well before soft 
dorsal, first spine about 3 in second, or fin origin nearly midway 
between ventral origin and caudal base. Soft anal like soft dorsal. 
Caudal (damaged) apparently little emarginate behind. Pectoral 
reaches anal. Ventral inserted below middle of pectoral base. 
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nearly reaches soft anal origiii, and spiae nearly j fia length. Vent 
close before anal. 

Color in alcohol largely faded dull brownish generally, predorsal, 
head above and front of back with traces of darker mottlii^. Fins 
all pale uniform brownish. Iris slaty. 

Length 41 mm. (caudal tip damf^d) . 

Type, No. 47,531, A. N. S. P. 

Philippine Islands. Presented by the Commercial Museums of 
Philadelphia. 

No. 47,532, paratype, same data. It shows: Head 2}; depth 
Ij; D. XIII, 11; A. II, 12; tubes in upper arch of I.l. 17 and pores 
in straight portion 7; snout 3f in head; eye 2; maxillary 3; inter- 
orbital 23; length 36 mm. 

Apparently falls within the subgenus Amblyglyphidodon Bleeker, 
and without much in conmion with the four East Indian species 
Bleeker describes. 
AlmdeUnf puMama ap. nov. Fia. 22. 

Head 3i; depth 2i; D. XIII, 11, i; A. II, 12, :; P. ii, 13; V. I, 5; 
tubes in upper arch of lateral line 13, followed by oblique row of 4 
pores and finally 8 pores in horizontal section to caudal base; 2 
scales above 1.1. and spinous dorsal origin, and 9 below in vertical 
series to spinous anal origin; 15 predorsal scales; head width If in 
its length; head depth at hind eye edge 1; snout 3 J; eye2|; maxillary 
2}; interorbital 2J; fifth dorsal spine 2; third dorsal ray If; second 
anal spine Ij; third anal ray 1); least depth of caudal peduncle 2^; 
caudal (damaged) IJ?; pectoral Ij; ventral spine If. 

Body well compressed, profiles evenly convex to form even ellipsoid 
contour, edges rounded, and greatest depth midway in length. 
Caudal peduncle compressed, length f its least depth. 

Head moderately large, well compressed, flattened sides evenly 
and slightly constricted above and below, profiles alike. Snout 
slightly convex in profile, surface also convex, length | its width. 
Eye large, rounded, little elevated, well advanced. Mouth small, 
jaws about even. Maxillary small, reaches very slightly beyond 
front eye edge. Lips thin, narrow. Teeth small, uniserial, ends 
truncate. Inner buccal folds narrow. Tongue pointed, free, 
depressed. Nostril at last third in snout, simple pore with slight 
cutaneous rim. Interorbital convex. Preorbital width about 3 
in eye, deeply notched but entire along edge. Preopercle edge 
entire and slopes forward about opposite hind eye edge. 
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Gill-Opening forward about opposite front pupil ei^e. Rakers 
4+16, lanceolate, slender, about lon^ as filaments or 2i in eye. 
Pseudobranchiffi about long as gill-filaments. Isthmus narrowly 
constricted, short. 

Scales ctenoid, narrowly imbricated, in even lengthwise rows, 
little smaller along body rows. Fins all scaly basE^ly. Suprascapula 
thin, entire. Cheek with 2 rows of scales. Scales on opercles 
moderate, small on top of head. Lips, snout broadly, preorbital 
and suborbitals naked. Broad scaly flap between ventral bases 
about half length of fin. Ventral axilla with small pointed scale 



Fig. 22. — Abudefduf paraiema sp. nov. 

about 3 in spine. Height of large humeral scale equals } of eye- 
diameter. Lateral Une with upper branch curving up at first and 
then follows concurrently along back with upper limits of general 
sqnamation, though continues as several simple pores to caudal 
peduncle. Pores in horizontal section small, inconspicuous and one 
in middle of each scale exposure, not on caudal base. 

Spinous dorsal inserted opposite pectoral origin, spines graduated 
up to fifth, then subequal, fin edge well notched and slight cutaneous 
point behind each spine tip. Soft dorsal origin at la^ third between 
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spinous dorsal origin and caudal base, rays graduated to fourth 
which longest. Spinous anal origin little nearer pectoral origin 
than caudal base, first spine about | of second. Soft anal graduated 
to fifth or longest ray, fin pointed behind like soft dorsal. Caudal 
small (damaged) and apparently rounded. Pectoral moderate, 
rather broad, nearly reaches anal. Ventral inserted close behind 
pectoral base, fin to second anal spine base, and fin length 3 in 
combined head and trunk length. Vent close before anal. 

Color in alcohol deep chocolate-brown, caudal peduncle and caudal 
fin white in contrast. Vertical fin dusky-brown. Muzzle with 4 
oblique dusky-chocolate streaks. Dark bar at pectoral origin and 
base. Each scale with dark blotch on head and dark vertical bar 
on each larger scale on trunk. Iris pale slaty. Hind caudal edge 
with moderately broad pale brown shade. Teeth pale. 

Length 43 mm. 

Type, No. 47,533, A. N. S. P. 

Phifippine Islands. Presented by the Commercial Museums of 
Philadelphia. 

Also, Nos. 47,534 to 47,537, paratypes, same data. These show: 
Head 3 to 31; depth 2; D. XIII, 11, i; A. II, 12, i; scales 13 to 15 
with tubes, then 3 or 4 pores, and finally 8 or 9 pores in horizontal 
section of lateral line; 2 or 3 scales above 1.1. and 8 or 9 below; 17 to 
19 predorsal scales; snout 3J to 3f in head; eye 2§ to 3; maxillary 
3 to 3J; interorbital 2§ to 2J; length 37 to 43 mm. 

Related to Glyphidodon lacrymalus Quoy and Gaimard,*' which 
differs in coloration, the figure without black pectoral blotch and 
caudal only slightly paler or about same tint as pectoral. G. lacry- 
malus also shows scattered and rather large obscure bluish spots on 
back. Abudefdtif sapphirus Jordan and Richardson has somewhat 
similar head markings, but has the tail and caudal peduncle like rest 
of body. 

{Ilapd<rqiia, streamer, with reference to the pale tail.) 

CTENOCLYPHIDODON subgfn. nov. 
Type Abudefduf mdanopselion ap. nov. 
Body of oblong contour. Preorbital broad, with entire edge. 
Hind preopercle edge entire. Gill-rakers very long and slender, 
also numerous or about 76 on first arch. Front border of snout, or 
space before nostrils, naked. Preorbitals and suborbitals scaleless. 
Of three rows of scales on cheek lowest row on preopercle limb. 

" Voy. Uranie, Zool., 1825, p. 388, PI. 22, fig. 7. 
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This subgenus appears unique in its very fine and numerous 
gilt-rakers. 

{ATTeic, comb; Glyphidodon, an old name for Abudefduf; with refer- 
ence to the fine gill-rakers.) 
Abudafditf mBlanopialion 'p- aov. Fig. 23. 

Head 3; depth 21; D. XIII, 14, i; A. II, 15, i; P. ii, 13; V. I, 5; 
tubes in upper arch of lateral line 16, followed by 3 pores as one on 
each sc^e sloping down behind, then 5 pores in straight section on 
aide of caudal peduncle; 5 scales in vertical series between l.I. and 



Fig, 23. — Abudffdiif metanopaelion sp. nov. 

spinous dorsal origin, and 10 below in vertical series to spinous anal 
origin; 21 predorsal scales; head width 1§ its length; head depth 1; 
snout 2|; eye 3f ; maxillary 3§; interorbital 2f ; last dorsal spine If; 
seventh dorsal ray Ig; least depth of caudal peduncle 21; second anal 
spine 2; seventh anal ray 1^; caudal IJ; pectoral 1^; ventral Ij. 

Body well compressed, rather deep, and greatest depth median, 
edges rounded or predorsal scarcely trenchant. Caudal peduncle 
compressed, least depth twice its length. 

Head moderately large, well compressed, evenly constricted above 
and below, upper profile little more inclined. Snout nearly straight 
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in profile, convex over surface, length about j its width. Eye large, 
round, close to upper profile and hind pupil edge midway in head 
lei^b. Mouth slightly inclined, jaws about even, gape short. 
Maxillary reaches about first } in space between nostril and eye, 
entirely slips below broad preorbital. Teeth as row of rather even 
crowded compressed incisors, as single cutting-edge, and each tooth 
with end rather broad, or truncate, though slightly emarginate 
medially. No teeth on roof of mouth or tongue. Inner buccal folds 
broad. Tongue free, pointed and depressed. Lips moderately 
broad. Nostril simple pore slightly before middle in snout length. 
Interorbital convex. Preorbital width li in eye. Hind preopercle 
edge slopes well forward or about opposite eye center, and both it and 
preopercle ridge, also preorbital edge, entire. 

Gill-opening forward about opposite hind maxillary end. Rakers 
31+45, lanceolate or very slender, IJ in eye. Gill-filaments 2 in 
eye, pseudobranchiie equally lor^. Isthmus narrowly constricted 
forward with narrow branchiostegal membrane. 

Scales ctenoid, narrowly imbricated, in even lengthwise rows, 
smaller along body edges. Fins all scaly basally. Suprascapula 
thin, entire. Cheek with 2 rows of scales. Scales on opercles mod- 
erate and small on top of head. Lips, preorbital, suborbitals and 
front edge of snout naked, also front of mandible. Scaly flap between 
ventral bases barely half of spine, and pointed axillary ventral scale 
about I of spine. Height of large humeral scale equals eye-diameter. 
Lateral line with upper branch curving up at first and then follows 
concurrently along back with upper linuts of general squamation 
to end below front of soft dorsal. Tubes simple, large, over first 
half of each scale exposure. Pores in horizontal section small and 
inconspicuous, and one in middle of each scale exposure, not on 
caudal base. 

Spinous dorsal inserted opposite pectoral origin, spines rapidly 
graduated up to third or fourth, then slightly so to last, fin edge 
well notched, and cutaneous flap from each spine tip behind. Soft 
dorsal origin little before last third in space between pectoral origin 
and caudal base, rays graduated to seventh, which longest and forms 
pointed tip behind reaching back half-way in caudal. Spinous anal 
origin midway between that of pectoral and caudal base, first spine 
I length of second. Soft anal graduated to seventh ray, fin pointed 
behind like soft dorsal. Caudal (damaged) apparently truncate 
behind, broad. Pectoral moderate, 1^ to anal, upper rays longest. 
Ventral inserted about opposite middle of pectoral base, spine J 
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length of fin and latter not quite to anal origin. Vent about midway 
between ventral spine tip and spinous anal origin. 

Color in alcohol pale russet-brown on front, shading off on front 
of back to chocolate-brown above medianly and posteriorly, which 
latter tint uniformly over dorsals. Region above anal, caudal fin, 
and anal fin chocolate-brown, fins of darker tint. Pale transvei;se 
streak on caudal peduncle and caudal base with broad dark transverse 
area. Median caudal rays dusky, outer pale. Dusky-brown blotch 
on upper half of pectoral base and slightly on humeral scale also. 
Lower surface of head, breast and belly all pale or light brownish. 
Lips grayish. Iris pale slaty. Pectoral grayish, paler below. 
Ventral blaekish-brown, front and hind margins broadly pale. 

Length 93 mm. 

Type, No. 47,538, A. N. S. P. 

Philippine Islands. Presented by the Commercial Museums of 
Philadelphia. 

(^3l{kar, black; ifiHton, bracelet; with reference to the black pectoral 
bases.) 

Oliromii lootMUlopUmi ap. do. ¥if. 24. 

Head 3}; depth 2; D. XIII, 11; A. II, 11; P. ii, 16; V. I, 5; tubes 
in upper arch of lateral line 19, and 9 in straight section to caudal 
base; 3 sc^es above 1.1. to spinous dorsal oripn, and 9 scales in 
vertical row below to spinous anal origin; predorsal scales about 32; 
head width 1| in its length; head depth 1 ; mandible 21; fourth dorsal 
spine 2; fourth dorsal ray Ij; second anal spine Ij; sixth anal ray 
Ij; least depth of caudal peduncle 2; ventral l-^; snout 4 in head 
measured from upper jaw tip; eye 3; maxillary 2|; interorbital 3. 

Body well compressed, contour deeply ellipsoid, greatest depth 
midway in its length, edges convex. Caudal peduncle well com- 
pressed, length } its least depth. 

Head large, deep, compressed, flattened sides slightly constricted 
below, Eind upper profile slightly steeper. Snout slightly convex in 
profile, length half its width. Eye lai^e, rounded, scarcely elevated, 
hind edge but slightly behind center in head length. Mouth oblique, 
gape moderate, lower jaw slightly protruded. Maxillary reaches 
slightly beyond front eye edge, not quite to pupil. Lips rather 
narrow, fleshy. Teeth short, strong, conic, in outer row in each 
jaw, and those in front little larger than others. Inner teeth fine, 
minute, crowded close behind outer row. No teeth on roof of mouth 
or on tongue. Inner buccal folds broad. Rami of mandible but 
little elevated inside mouth. Nostril about last | in snout length, 
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simple, moderate pore. Interorbital convex. Preorbital partly 
ensheatha upper maxillary edge, width 3 in eye. Hind preoperde 
edge slightly emarginate, whole edge entire. 

Gill-opening extends forward opposite hind maxillary edge. 
Kakers 10+13, lanceolate, about f of filaments, and latter 1} in eye. 
Fseudobranchias long as gill-filaments. Isthmus narrowly con- 
stricted forwards, with rather narrow branchiostegal membrane 

Scales finely ctenoid, narrowly imbricated, in even lengthwise 
rows more or less converging behind, and smaller along body edges. 



Fig. 24. — ChromU scolochiiopterm sp. nov. 

Fins all scaly basally. Suprascapula small, thin, entire. Head 
scaly, except lips, and on muzzle, suborbitals and interorbitals 
smaller scales crowded closely. Cheek with 6 rows of scales, two 
median rows enlarged. Opercles with moderately large scales. 
Humeral scale moderate. Yentrals with median scaly fiap f of fin, 
and pointed axillary scale J. Upper branch of lateral line curving 
up at first, then concurrent with upper limit of general squamation 
on dorsal fins, and ends below front basal region of soft dorsal. 
Tubes simple, large, and well over front half of each scale exposure. 
Pores in horizontal section simple, small, one in middle of each scale 
exposure, and 2 irregularly on caudal base. 
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Spinous dors^ inserted about over ventral origin, spines graduated 
up to fourth after which subequal, fin edge notched and cutaneous 
flap from behind tip of each spine. Soft dorsal inserted nearly at 
last fourth in space between pectoral ori^n and caudal base, rays 
graduated up to fifth which forms point extending back well beyond 
caudal base. Spinous anal inserted midway between pectoral origin 
and caudal base, first spine 3 in second. Soft anal more rounded 
than soft dorsal, first 6 rays subequal. Caudal deeply forked, about 
2J in combined head and trunk, lobes sharply pointed and upper 
much longer. Pectoral reaches vent, which close before anal. 
Ventral reaches slightly beyond vent to anal, and insertion close 
behind pectoral base. Ventral spine f of fin. 

Color in alcohol largely dull uniform brownish, scarcely paler 
below. Some small obscure whitish spots sprinkled on opercles 
and upper side of head, along middle of side and near depressed 
pectoral tip. Head brownish above, especially interorbital and 
upper snout surface. Iris slaty. Spinous dorsal blackish-brown. 
Soft dorsal blackish-brown basely, which broadly so at first and 
narrowly behind, rest of fin white. Dark color of this fin also reflected 
on adjacent re^on of back. Caudal white, except upper and lower 
borders broadly, to tips of lobes, which blackish-brown. Anals 
white, except along front edge of soft anal broad blackish-brown 
band to hindmost tip of fin. Pectoral pale, with small brownish 
axillary blotch above, though not extending on outside of fin. Ven- 
tral brownish, darker terminally. Apparently whole general colora- 
tion more or less olivaceous when fresh. 

Length 115 mm. 

Type, No. 47,539, A. N. S. P. 

Philippine Islands. Presented by the Commercial Museums of 
Philadelphia. 

Also No, 47,540, paratype, same data: Head SJ; depth 2; D, 
XIII, 11; A. II, 11; tubes in upper arch of 1.1. 18, and 7 in straight 
section to caudal base; snout 4 in head measured from upper jaw 
tip; eye 2J; maxillary 2{; interorbital 3i; length 75 mm. 

Alhed with Chromis xavikochir (Bleeker), but differs in its colora- 
tion as represented in his colored figure.** 
(2'»uraios, dark; x"^"t, edge; nrt/)ov, fin.) 
Ohromii pUUppiant sp. nov. Fif . 2S. 

Head 3|; depth Ij; D. XII, 11; A. II, U; P. ii, 15; V. I, 5; tubes 
in upper arch of lateral line about 15, and 9 pores in str^ght portion 

" Atlas Ich. Ind. N6erl., IX, 1877, PI. 3, fig. 5. 
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to caudal base; 3 scales above 1.1. to spinous dorsal origiti, and 9 
below in vertical series to spinous anal origin; about 23 predorsal 
scales; head width Ij in its length; mandible 2|; third dorsal spine 
2J; twelfth dorsal spine 3; fourth dorsal ray li; second anal spine 
2|; sixth anal ray IJ; least depth of caudal peduncle 2; pectoral i; 
ventral 1; snout 3j in head measured from upper jaw tip; eye2J; 
maxillary 3; interorbital 2f. 

Body well compressed, contour somewhat ovoid with greatest 
depth near spinous dorsal front, and edges all convex. Caudal 
peduncle compressed, about long bs deep. 



Fig. 25. — Chnmiis phiiippiniu ap. nov. 

Head rather large, well compressed, flattened sides slightly con- 
stricted below, profiles similarly and nearly evenly convex. Snout 
convex in profile and over surface, length J its width. Eye circular, 
large, but slightly elevated and hind pupil edge about midway in 
head length. Mouth small, oblique, gape short, and closed lower 
jaw slightly protrudes. Maxillary small, extends back very slightly 
beyond front eye edge. Lips fleshy, rather narrow. Teeth fine, 
simple, conic, strong, in bands in jaws, and entire outer row enlarged, 
especially anteriorly. No teeth on mouth roof or on tongue. Inner 
buccal folds broad. Tongue broad, depressed and free. Nostril 
simple pore at last | in snout. Interorbital convex. Preorbital 
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ensheatbs upper maxillary edge, its width 2} ia eye. Hind pre- 
opercle edge obliquely forward opposite hind pupil edge, little 
emarginate below, and entire. 

Gill-opening forward opposite front eye edge. Rakers 9+20, 
lanceolate, very slender, slightly less than filaments or latter about 
2 in eye. Pseudobranchiie about as long as gill-filaments. Isthmus 
narrowly constricted, especially anteriorly, with rather narrow 
branchiostegal membrane across. 

Scales finely ctenoid, narrowly imbricated in even lengthwise 
rows somewhat converging behind, and smaller along body edges- 
Fins all scaly basally. Suprascapula small, entire. Head scaly, 
except lips, and on snout and mandible scales quite small. Cheek 
with 4 rows of scales, and a single row of broad ones on preorbital. 
Scales on opercle moderate. Humeral scale large as eye. Small 
scales on breast and pointed scaly flap between ventral bases 3 in fin, 
and pointed axillary scaly flap about same. Upper branch of lateral 
line curves up at first, then concurrent with upper limit of general 
squamation on dorsal fins, and ending below soft dorsal origin. 
Tubes simple, large, and extend well over each scale or for about 
first § its exposure. Fores in horizontal section mostly simple and 
single, though some few double, all median on each scale exposure, 
and not on caudal base. 

Spinous dorsal inserted about opposite hind basal pectoral edge, 
spines shgbtly graduated to third, others more or less subequal, 
and fin edge notched. Soft dorsal inserted about last third in space 
between hind preopercle edge and caudal base, graduated to fourth 
and fifth rays, which form point behind extending slightly beyond 
caudal base. Spinous anal inserted nearer pectoral origin than 
caudal base, first spine nearly } length of second. Soft anal little 
more oblong than soft dorsal, little shorter behind. Caudal deeply 
forked, subequal lobes sharply pointed, 2j in combined head and 
trunk. Pectoral reaches second anal spine base. Ventral inserted 
below last half of pectoral base, reaches nearly to anal, and spine 
about 4 of fin. Vent about midway between depressed ventral 
spine tip and anal origin. 

Color in alcohol dark brown above generally, and lower suriace 
paler. Traces of obscure mottling or spots on head above and back 
especially anteriorly. Under surface of head, with lips pale. Iris 
slaty. Dorsals blackish-brown, also anals. Caudal with lengthnise 
blackish-brown band broadly on upper lobe above and lower lobe 
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below, rest of fin paler or gray-brown. Pectoral and ventral pale 
brown. 

Length 70 mm. 

Type, No. 47,541, A. N. S. P. 

Philippine Islands. Presented by the Commercial Museums of 
Philadelphia. 

Also Nos. 47,542 to 47,547, paratypes, same data. These show: 
Head 3 to 31; depth If to 2; D. xil, U, once XII, 10; A. II, 11, 
rarely II, 10 to II, 12; tubes in upper arch of 1.1. 15, rarely 14; pores 
in straight portion of 1.1. 10, rarely 9 or 12; snout 3i to 4 in head 
measured from upper jaw tip; eye 2| to 21; maxillary 2| to 3i; 
interorbital 2f to 2|; length 58 to 75 mm. Some of the smaller ones 
show a slight depression concavely above eye in upper profile. 

Allied with Chromia temaierms (Bleeker), especially in its pale 
anal and dark edged caudal, though differs in its preorbital not 
half 80 wide as in Bleeker's figure.^^ Day's figure of Heliastes lepi- 
durus*^ is close in proportions, and is likely identical with the present 
species. His figure differs in a radiation of scales below the eye 
and the dark pectoral spot appears above the pectoral base and not 
on the base of first ray. 

HOPLOCHROMIS BubteD. nov. 

Type Heliatta canUetu Cuvier. 
Differs from the subgenus Chromis, as represented by the preceding 
species, in the presence of external outwardly directed conic teeth 
in each jaw. 

. ("Or:^<w, armour; Ckromis; with reference to the external series of 
teeth.) 

Chromi* SKmUui (Cuvier). 

Six examples. 
CklljodoD pUlipplDu >p. oav. T,t. as. 

Head 3; depth 2?; D. IX, 10, i; A. Ill, 9, i; P. ii, 12; V. I, 5; scales 
in lateral line 19+5 to caudal base and 2 more on latter; 2 scales 
between spinous dorsal origin and 1.1. and 6 below in vertical series 
to spinous anal origin; 6 predorsal scales; head width 2 in its length; 
head depth li; snout 2\; eye 6§; maxillary 5; interorbital 2|; third 
dorsal spine 3; first dorsal ray 2§; third anal spine 3|; third anal ray 
2f ; least depth of caudal peduncle 2}; caudal Ij; pectoral Ij; ventral 
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Body compressed, contour elongately ellipsoid, deepest about 
midway ia its length, and edges convexly rounded. Caudal peduncle 
well compressed, length about J its lea.st depth. 

Head large, compressed, flattened sides about evenly constricted 
above and below, and upper profile a little more evenly convex than 
lower. Snout convex in profile and over surface, long as wide. 
Eye small, a little elevated, rounded, and its center nearly midway 
in head length. Mouth small, gape inclined forward, jaws even. 
Lips thin, broad, not covering teeth. Teeth welded into sharp-edged 
even cutting-edge. Two lai:^e upper posterior canines and larger 
lower one on each side. Inner buccal membranes broad. Tongue 



Fig. 26. — Ct^yodon phUippinaa sp. nov. 

thick, depressed, apparently not free. Maxillary not half way in 
snout, not nearly to front nostril. Nostrils small, lateral, incon- 
spicuous, little separated, hind one about | an eye-diameter before 
eye and both near level of upper eye edge. Interorbital broadly 
convex. Opercular flap narrow. 

Gill-opening extends forward close behind hind nostril. Rakers 
32 very short weak flexible points on outer edge of first arch, and 
about 52 slender sette-like rakers on inner edge, which latter about 
31 in gill-filaments. Gill-filaments 2 in snout length. Pseudo- 
branchife about J of gill-filaments. Isthmus narrowly constricted, 
gill-membranes adnate. 

Scales large, cycloid, and those on middle of sides with exposed 
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width a little leas than half of exposed depths. Snout, interorbital, 
preorbital, muzzle and lower limb of preopercle anteriorly, naked. 
Cheek with 2 rows of broad scales. Several large scales on opercle. 
Fins, except base of caudal which covered with large scales, naked. 
Smaller scales along bases of dorsals and anals. Round scale between 
ventral bases about i of fin, and pointed axillary scale about 2{. 
Lateral line concurrent with back, slopes down below bases of last 
dorsal rays and midway along side of caudal peduncle on caudal 
base. Tubes in first section of lateral line with several branches, 
all small, main stem most conspicuous and branches small. 

Origin of spinous dorsal about over that of pectoral, spines more 
or less equal, rather flexible adipose ends present, and edge of fin 
entire. Soft dorsal origin little nearer upper corner of gill-opening 
than caudal base, membranes very shallowly emarginate along fin 
edge, and rays subequally high. Anal spines graduated to third, 
which longest, each endii^ in flexible adipose-like end. Soft anal 
like soft dorsal. Closed caudal slightly concave behind, when 
expanded nearly truncate and corners always sharp-pointed. Pec- 
toral broad, upper raj-s longest, and fin J to anal. Ventral inserted 
about opposite pectoral origin, fin about | to anal, and spine ends 
in flexible adipose-like tip f of fin length. Vent close before anal. 

Color in alcohol faded pale brownish with traces ot olivaceous. 
Dorsals marginally with broad pale band length of both fins. Anal 
with similar submarginal band lengthwise. Caudal uniform brown- 
ish. Pectoral pale olive, but second, third and upper portions of 
fourth branched rays with their intervening rays dark brown, forming 
a lengthwise dark band. Ventral pale uniform brownish. Upper 
lip broadly pale, and with narrow line from mouth corner back to 
eye. Also short pale line from behind eye over postorbital, besides 
several smaller ones below, at lower edges. Small broken bars and 
spots of pale brownish on under surface of head. Iris slaty. 

Length 215 mm. 

Type, No. 47,548, A. N. 8. P. 

Philippine Islands. Presented by the Commercial Museums of 
Philadelphia. 

This species somewhat resembles Callyodon rivulatus (Valenciennes) 
as figured by Bleeker," but differs in the coloration, as there are no 
traces of the green median spots on the soft dorsal, the dark pectoral 
band is lower on the fin, and it does not show the spots and bars of 
pale color on the under surface of the head. 

" Atlas Ich. Ind. N6srl., I, 1862, p. 44, Pi. 9, fig. 3. 
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Sigwivi ftuMlMIU (Houttuyn). 

Large series, mostly young. These identical with material from 
Bacon, P. I., upon comparison. All have a dark shoulder-blotch 
and dark spots or blotches on trunk. 

Sifanni aoralUnni (VBJcodeDneg). 

One which differs elightly from a Suraatran example in the smaller 
dark spots on the head, doubtless due to age. Both agree largely 
with Miiller and Schlegel's account. The alleged closely related 
ChcEtodon guUatus Bloch shows no dark spots on the head. Surely 
the figure by Quoy and Gaimard of their AmphacatUhm argenteus 
cannot refer to this genus as it is shown with five dorsal spines and 
three anal spines. Its trunk is clouded olive and brown, and there 
ia a white bar on the caudal peduncle. 

DEOmUB JordiD and SeaLe. 
Ul.CIGOBIUS Bubgen. nov. 

Type Drombai macidipinnU ep. nov. 

Differs from subgenus Drombus in the higher spinous dorsal, latter 
scales and very conspicuous pores on the sides of the head. Ventrals 
joined, at least for their basal halves. 

Probably D. tutuila Jordan and Seale beloi^ in the present group. 

{Ulcis, boil, with reference to the pores on the side of the head; 
Gobius.) 
Srombni mMvlipinnii ap. nov. Fig. 27. 

Head 3; depth 3|; D. VI-10; A. I, 7; P. i, 14; V. I, 5; scales 23 in 
median lateral series from shoulder to caudal base and 3 more on 
latter; about 7 scales between second dorsal origin and anal origin; 
about 6? predorsal scales; head width If in its length; head depth 
at occiput If; mandible 3t; first dorsal spine slightly less than head; 
eighth dorsal ray 1§; last anal ray If; least depth of caudal peduncle 
2jV; pectoral 1; ventral Ij; snout 3§ in head measured from upper 
jaw tip; eye 4J; maxillary 3i; interorbital about 2 in eye. 

Body moderately long, compressed though little robust anteriorly 
and deepest about second dorsal origin. Body edges all rounded 
convexly. Caudal peduncle compressed, slightly longer than deep. 

Head large, elongate, profiles similar, cheeks and lower sides 
greatly and evenly swollen backward, with upper head surface more 
constricted than lower. Snout convex over profile and surface, 
length I its width. Eye moderate, superior, advanced, lai^y 
directed upward. Mouth small, broad, gape extends about first 
I in snout. Mandible broad, protrudes, rather shallow. Lips thick, 
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fleshy, firm. Teeth in rather broad villiform bsQds in jaws, none 
on vomer, palatines or tongue. Inner buccaJ folds both rather 
broad. Tongue large, thick, oblong, adnate, and front end rather 
broadly truncate. Nostril small pore in depression at base of snout 
close before eye, but not visible in superior view. Interorbital 
deep narrow groove between elevated supraorbital ridges. 

Gill-opening entirely lateral, long as space between mandible tip 
and front eye edge. Rakers 2+6, iir, lanceolate, slightly less than 
filaments, and latter about half of eye. Isthmus broad, width 
equals snout and half of eye. 

Scales lat^e, ctenoid, moderately exposed, in even lengthwise 



Hg. 27. — Drombus macuUpinnit sp. nov. 

rows. Caudal base scaly. Head scaly, with numerous transverse 
cutaneous narrow areas on cheek, side of head and snout. Cutaneous 
flap each side of snout tip nearly equal to pupil in length. Fins 
other than caudal apparently scaleless and without scaly flaps. 
No 1.1. 

Spinous dorsal inserted little nearer mandible tip than last dorsal 
ray base, first spines elongate, flexible and reach about } in second 
dorsal base. Origin of soft dorsal much nearer caudal base than 
hind eye edge, median and posterior rays little longer, and last ones 
reach caudal base. Anal origin close behind dorsal origin, fin similar 
to soft dorsal only smaller. Caudal elongate and ends in median 
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point behind. Pectoral large, with broad base, and reaches little 
beyond anal origin. Ventral inserted below gill<openJnK close before 
pectoral base, fins united for their basai halves, and reach lai^ vent 
close before anal. Ventral spine small, about ^ length of fin. 

Color in alcohol dark chocolate-brown, with basal pockets of scales 
dusky to blackish, and together with paler spots producing a mottled 
appearance. Fins all blackish or dusky-brown, barred or spotted 
with whitish. Cutaneous areas on head dark. Iris slaty. 

Length 50 mm. 

Type, No. 47,549, A. N. S. P. 

Philippine Islands. Presented by the Commercial Museums of 
Philadelphia. 

Drombus palacktfi Jordan and Seale** has smaller scales, about 
31 in a lateral series, body more slender or with the depth 6 and fins 
not marked with white. 

{Macula, spot; pinna, fin.) 

*• Proo. U. S. Nat. Mus., XXVIII, 1905, p. 797, fig. 15. 
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HiajRY Skinner, M.D., Sc.D., in the Chair. 

Fifty persons present. 

The death, on February 26, of Samuel Gibson Dixon, M.D., LL.D., 
Sc-D., President of the Academy, having been announced, the 
following minute prepared for a special meeting of the Council by 
John Cadwalader, LL.D., Vice President of the Academy, was read: 

This Academy has met the most serious loss in the death of its 
President, Samuel Gibson Dixon. The death of an officer who has 
been twenty-two years in the service of such an institution inflicts a 
loss not easily compensated. 

When a man of Dr. Dixon's earnest character, unusual attain- 
ments and unflagging zeal in every cause which he espoused, is lost 
to the community, it becomes a public calamity. 

It would be hard to find a man whose services had been of more 
value to his associates, and to the public generally, than were those 
of Dr. Dixon. 

He was unusually well equipped for efiSciency by early education. 
He thus came to the bar, at that time the commandite profession. 
The influence of an office discipline as well as Law School instruction 
still existed, and lawyers were truly men of affairs as well as legal 
advisers and could adapt themselves to all demands made upon them 
more readily than could men of any other training. 

Having a natural trend of thought and interest in the pursuit of 
science, he entered the other great learned profession — medicine, 
after a very thorough preparation. A man in mature life who seeks 
a new vocation is apt to throw a deeper interest into what he under- 
takes, as he cannot afford to make another experiment. 

Dr. Dixon's work in his profession and here in The Academy of 
Natural Sciences of Philadelphia, and for many years in his great 
office, presiding over the Health Department of the State, cannot be 
properly dealt with in a brief minute. A fitting tribute to his work 
and memory will be paid at a suitable time. 

To-day we meet to record our deep sense of the loss of an able pre- 
siding officer, a loyal fnend to the institution over which he presided, 
and a personal colleague whose friendship we all treasured. His col- 
leagues tender to his family profound sympathy in their bereavement. 



yGoogle 



1918.] NATURAL SCIENCES OP PHILADELPHIA. 73 

The death of George Barrie, a member, January 4th, was also 
announced. 

Erupliena of the Coata Rican VrAcano /rtwti in 19l7-i8.-^B.. 
Phiup p. Calvert stated that the first and greatest known eruption 
of Irazii occurred in 1723, from February intermittently to December. 
A contemporary account by the Spanish Governor of Cartago, 
Don Diego de la Haya, exists and has been reprinted several times. 

A recent report by Prof. Tristdn refers to eruptions of "smoke" 
or of vapors seen by vbitors to the old craters in 1844, 1847, 1855, 
1859, 1870, 1880, 1884, 1888, and 1910. 

La lnformaci6n, a daily paper of San Jos6, for October 6, 1917, 
published a despatch from a correspondent who visited the craters 
of Irazti on the preceding day, in which he stated that they were 
violently exhaling large columns of steam, rising at times to a height 
of 70 meters, accompanied by sulphurous odors, rumbling sounds 
and small volcanic stones. 

This notice led Prof. J. Fidel Tristdn, accompanied by Seflores 
Alvaro Fernandez Peralta and Ewald Starke to visit the volcano 
on October 19 and 20, 1917. A report (that alluded to above) by 
Prof. Tristfln and Sefior Ricardo Fernandez Peralta on the observa- 
tions made on these days was subsequently published in La Gaceta, 
Diario Official (Official publication of the Costa Rican Government), 
for December 4, 1917, It is accompanied by reproductions of some 
photographs taken by Prof. Tristdn and a plan of the craters in 
eruption. This report has been reprinted in better form as No. 1, 
Series A, Publ\caci<mes, Colegio de Senorilas, San Jos^, 1917. 

Professor Tristin found that craters D, E, G, H, L and M (fol- 
lowing the designations of Dr. Karl Sapper) were dischai^ing vapor. 
A fuller series of the October photographs than were included in 
this report has been sent by Prof, Tristiln to the speaker, as well 
as others taken by Seflores Jos^ Maria Tristin on December 19, 
1917, and Ricardo Femfindez Peralta on December 20, 1917, in 
the craters, and telephotographs from San Jos^ by Prof. Tristiln in 
January, 1918. All these photographs were shown on the screen 
and the speaker added explanatory remarks based on Prof. Trist^ 
and Sefior R. F. Peralta's report, articles from various issues of La 
Informacidn and his own visits to the volcano in 1909 and 1910. 
The later photographs show the chief discharge as being from crater 
G. A considerable fall of ash and scoria was reported as occurring 
on December 19 and January 6 and 7, reaching on the last date to 
San Jos^. 

Samples of the ash collected in San 3oid and forwarded by Mr, 
J. B. Clark, and of ash from the eruption of Pois, of January, 1910, 
were exhibited under microscopes. The former is much darker 
than the latter; Prof. Alfaro, du^ctor of the National Museum in 
San Jos^, is quoted in La Informaadn of January 8, 1918, as saying 
that the Irazti ash was produced by decomposition of andesite and 
contained but little sulphur, while that of Pois was due to calcination 
of pumice and (when first fallen) contained much sulphuric acid. 

The communication was illustrated by lantern views. 
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Mr. Jahes a. G. Rehn gave an outline of the work of the Southern 
Arizona Expedition of 1916. (No abstract.) 
Mr, Francis R, Cope was elected a member. 
The following were elected Correspondents: 

George Howard Parker, of Cambridge, Massachusetts; 

Alfred Goldsboroi^h Mayer, of Tortugas; 

Charles Richard Van Hise, of Madison, Wisconsin; 

John Campbell Merriam, of Berkeley, California; 

John Henry Comstock, of Ithaca, New York; 

Herbert Spencer Jennin^, of Baltimore, Maryland; 

Frank Rattray LUlie, of Chicago, Illinois. 
The following were ordered to be printed: 
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I. EECTAL TBACHEATION OF ARGIA PUTRIDA LARVA. 

BY ANNA M. CULLEN, 

Argia moesta putrida Hagen ia a Zygopterous dragonfly of wide 
distribution throughout the eastern United States. Its larvae 
occur in flowing streams, the material studied having been collected 
at Cobb's Creek near Beechwood Park, Pennsylvania, May 25, 
1914. The larva sectioned was killed in hot Gilson (Bolles Lee, 
Microtomist's Vade Mecitm, Third Edition p. 472). It was stained 
with Delafield's haematoxj'Iin and alcoholic eosin. The rectal 
tracheation was studied from a series of paraffin sections extending 
through the sixth, seventh, eighth and ninth segments of the larva. 

The alimentary canal in this region will be considered first. At 
the beginning of the hind gut, in the posterior part of the sixth 
segment, the epithelium has six deep longitudinal folds. In this 
region the epithelium is somewhat thin. In the anterior half of 
the seventh segment the alimentary canal is triangular in section. 
This triangular appearance is caused by three patches of thickened 
epithelium, one dorsal in position, the others right ventral and 
left ventral. Between the three patches of thickened epithelium 
are small areas of thin pigmented epithelium. Trachese penetrate 
the thickened epithelium. No trachese enter the thin pigmented 
epithelium. The alimentary canal in the posterior half of the 
seventh segment and the beginning of the eighth segment is extremely 
thin-walled. Toward the middle of segment seven the patches of 
thickened epithelium disappear and the alimentary canal becomes 
thin-walled and folded. At first the folds have no definite arrange- 
ment but gradually six definite folds appear, three large ones alter- 
nating with three small ones. The six folds soon become equal in 
size and using the clock face notation of Tillyard, the folds occupy 
the positions of 2, 4, 6, 8, 10, and 12 of the clock face. Toward 
the posterior end of segment seven the folds gradually disappear 
and the alimentary canal is thin-walled, and oval, almost rectangular 
in outline. This part of the larva contains few of the sm^ler tracheae, 
none of which approach the alimentary canal. In the anterior part 
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of segment e^ht, the longitudinal rectal folds begin to appear in 
the epithelium. These folds become deeper and extend all through 
segment eight and part of segment nine. Of the three folds, one is 
dorsal, one may be called right latero-ventral and the third left 
latero-ventral {Fig. 1); in spite of their positions, shown in this 
figure, they appear to correspond to folds 12, 4, and 8 of the clock 
face. Between the folds there are thin pigmented areas. Toward 
the posterior end of segment nine and continuii^ through segment 
ten, the folds become gradually less pronounced until they form 
merely three thickened areas of the recta! wall. Between these 
areas of thickened epithelium, the rectal wall is extremely thin and 
projects inward as a ridge. Since there are three areas of thickened 
epithelium, of course there are three of these thin inwardly pro- 
jecting ridges. All along through segments eight and nine tracheee 
penetrate the thickened epithelium but no tracheie enter the thin 
areas. Toward the middle of the ninth segment the thin epithelium 
between the longitudinal folds becomes spongy. These spongy 
masses continue through the ninth -segment and into the tenth 
segment. In the latter half of the ninth segment trachete penetrate 
these spongy ma.sses. 

Tracheal System. 

There are two great dorsal longitudinal trachese, called right 
dorsal trachea, rdt, and left dorsal trachea, Idl, and two longitudinal 
lateral tracheae, rU and lit. In the anterior part of segment eight 
(Fig. 2), each lateral trachea gives off a visceral trachea, the right 
visceral trachea, rvs, and the left visceral trachea, Ivs, respectively. 
These extend ventrad, mesad and cephalad in the seventh segment. 
For some distance there is no branching, but when the right visceral 
trachea and the left visceral trachea change their course somewhat 
and each takes up a lateral position a little farther forward, each 
begins to branch. The branches of the right visceral trachea supply 
the thickened epithelium on the right side of the alimentary canal, 
divide and subdivide and finally the smallest tracheoles shown in 
the diagram penetrate the epithelium. In like manner the branches 
of the left visceral trachea supply the thickened epithelium of the 
left side of the alimentary canal. The dorsal thickened epithelium 
is supplied by small trachese whose origin is from another branch 
of the left visceral trachea. 

About the middle of the eighth segment each dorsal trachea gives 
off a branch, the right dorsal rectal trachea, rdrt, and the left dorsal 
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rectal trachea, Idrt,, respectively. Each of these runs mesad and 
caudad and enters the dorsal longitudinal fold of the alimentary 
canal (Fig. 1). Here these tracheje divide and subdivide, but no 
anastomosis between the tracbeoles of the right dorsal rectal trachea 
and the left dorsal rectal trachea was found. 






Fig. 1. TratiBverae section of abdo 
(f near the middle of the 7th segment 
po^ierior face. Cuticle and hypwicrm' 
graphed by Mr, H. A, Walter, iisinR 
117 diameters. 

ef, connective tissue and fat. 

em, rircular muscles of gut wall. 

drf, dorsal rectal fold. 

dv, dorsal vessel. 

Idrti, left dorsal rectal trachea. 

UU, left dorsal trachea. 

Upa, left lateral pigmenled area, 

Urf, left lateral rectal fold. 

Url,, left lateral reetal trachea. 

mt, Malpighian tubule. 



men of larva of Argia moesla putrida ' 
(TS. 52, row 4, s^lide 3) seen from ilB 
s removed before embedding. Photo- 
ilar 4, objective 3. Enlarged 

mirpa, mid-ventral pigmented area. 



rdrt, right dorsal rectal trachea. 
rdl, rispt dorsal trachea, 
rtpa, riaht lateral pigmenled area. 
rtrf, riglil literal rectal fold. 
rtrlj, right lateral rectal trachea. 



id, vos deferens. 
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Some distance anterior to the origin of the dorsal rectal traches 
there arises, on each side, the right lateral rectal trachea, rlrt,, and 
the left lateral rectal trachea llrU, from the right visceral trachea 
and left visceral trachea respectively, at a point just mesad of the 
origin of each visceral trachea from the lateral trachea. The right 
lateral rectal trachea extends caudad and sends branches cephalad 
and caudad which enter the right longitudinal rectal fold. In like 
manner the left lateral rectal trachea supplies the left loi^tudinal 
rectal fold (Fig. 1). 

Toward the end of the ninth segment a dorsal trachea appears, 
Idrtu- This originates from the left median caudal gill trachea, 
Imcgt, at the end of the ninth segment. It sends a branch caudad 
which penetrates the rectal epithelium in the anterior part of the 
tenth segment. Another branch extends cephalad giving off branches 
and penetrates the rectal epithelium about the middle of the ninth 
segment. No trachea corresponding to Idrtn, appears on the right 
side. Toward the end of the ninth segment small trachea are 
noticed in the spoi^y masses between the longitudinal folds of the 
rectum. The trachea in the ventral mass originates from a 
branch of the left lateral trachea at the hind end of the ninth seg- 
ment. This little trachea extends mesad and cephalad and disap- 
pears in the ventral spongy mass about the middle of the ninth 
segment. The trachea of the left spongy mass originates at the 
end of the ninth segment from the left dorsal rectal trachea ldrt,s. 
It runs cephalad a very short distance and disappears in the left 
spongy mass. The trachea of the right spongj- mass originates 
at the end of the ninth segment from the right median caudal gill 
trachea, rmcgt. It extends mesad and cephalad a short distance in 
the right spong}' mass where it disappears. 

At the end of the ninth and the beginning of the tenth segment 
there is an anastomosis between the right and left lateral longitudinal 
tracheae which meet in the midventral line. Two other tracheie 
also take part in this anastomosis. These are a branch from the 
right and a branch from the left lateral caudal gill trachee, rcgt 
and Icgt, respectively. 

"Observation and experiment with carmine particles on living 
larvae of Argia moeata puirida from the vicinity of Philadelphia 
showed that a larva watched for two hours may give no sign of 
rythmic rectal contractions, but that these may suddenly begin 
and then continue for varying periods. They consisted of sets of 
three rapidly successive contractions, every third contraction being 
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rcgt 7 
rmcgt 



pvirida, reconstructed from Beclionn. To avoid caafiiBion the Ir&chetB arc 
repreeentfNl as lyiiiR farther to right snd to left from the gut and from each 
other than is actually the case (compare Fig. 1). Of the trachete which supply 
the gut walla, those which run on the dorsal surface or enter the dorsal longi- 
tudinal fold are shown in solid lines; those which run on the ventral surface 
or enter the lateral folds are shown in broken lines. The tracheffi forming 
the ventral anastomosis are shown by alternating dots and dashes. The Roman 
numerals on the left side indicate the anterior ends of the respeetive abdominal 
segments, the Arabic numerals on the right the beginning of each row of 
sections on slide 3 of the series; each row comprises about 60 sections. Abbrevi- 
ations as in Fig. 1, and a^ given in the text. 
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of longer duration than the other two; 32 such sets per minute were 
noted. At other timea sets of five contractions were noted. In 
some larvae, but not in all, the beginning of a set of rectal contractions 
was often synchronous with a slight shortening of the abdomen; 
the lengthening of the abdomen began before the contractions had 
ended, A rhythmic sbortenii^ and lengthening of the abdomen 
may perhaps furnish an indication of the existence of rectal con- 
tractions in an opaque larva. Successive removal of the three 
caudal gills in one larva was not followed by any immediate banning 
of rectal contractions, although such were seen four hours later; 
the larva was not under continuous observation during all of that 
time, however. " (Calvert, Enl. News, XXVI, pp. 441-2.) 

In the diagram of the rectal tracheation of Thaumaloneura larva 
figured by Calvert, Plate XVI, Eni. News, Vol. XXVI, there is one 
area of rectal respiration supplied by the right and left dorsal rectal 
tracheie and the right and left lateral rectal trachese. It seems 
from the structure of Argia pvirida larva that there may be two 
areas of respiration in the alimentary canal walls, a small one in 
segment seven and a larger respiration area in segments eight and 
nine. The respiration of the seventh segment may be carried on 
through the tracheas supplied by the branches of the right and left 
visceral tracheie. The larger re-spiration area of segments eight 
and nine is supplied with tracheae through the branches of the right 
and left dorsal rectal tracheae and the right and left lateral rectal 
tracheffi. In each case the structure of the epithelium of the ali- 
mentary canal appears to be the same. In the seventh segment, 
the three patches of thickened epithelium supply the surface through 
which respiration may take place. In the eight and ninth segments, 
the thickened epithehum of the longitudinal rectal folds supplies 
the surface through which respiration may take place (Fig. 1). 

At the present time there is considerable doubt in the minds of 
observers as to the importance of these areas of respiration. When 
the caudal gills have been removed, the Argia puirida larva continues 
to live. Respiration may take place all over the surface of the 
body through the thin body wall. If this is the case, then we may 
assume that respiration also takes place throughout the length of 
the hind gut throi^h its wall. The numerous tracheie found 
penetrating the thickened epithelium can be explained a.s necessary 
because respiration is more difficult in these regions owing to the 
thickness of the walls, hence the many tracheoles penetrating the 
thickened epithelium. A comparison with the rectal respiration 
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areas of Anisoptend larvae seems to strengthen this view. In the 
rectal gills of these larvae, the minute branches of the trachese are 
separated from the water of the rectum by a very thin epithelium. 
This seems to show that respiration takes place most actively through 
a thin epithelium. 

II. THE TRACHEAL SUPPLY OF THE RECTUM OF THE LARVA OF 
ARGU TAldiMANCA FROM JUAN VISAS, COSTA RICA. 

BY JANET P. .lAMIESON.. 

The rectal epithelium of the water-fall dweller, Argia taUimanca, 
presents three main longitudinal folds, one that is "dorsal and a 
little to the left of the median plane," a second that is "left latero- 
ventral" and the third that is "right lateral." These folds (Fig. 1.) 
correspond in position with those of the water-fall dweller 
Thaumatoneura described by Calvert {Entomological News, Vol. 
XXVI, p. 387, and plate XVII, fig. 1.) Those of A. Udammca are, 
however, deeper as may be seen by comparing photographs of the 
transverse sections, and show a greater complexity. In some 
parts of the rectum the free edges of the three folds appear to meet 
in the center of the lumen of the gut. Between the bases of these 
primary folds the epithelium thins out and becomes darkly pigmented. 
From the base of each primary fold, is given off a secondary shallower 
fold, to the right in the case of the dorsal fold, to the left in the case 
of the left latero-ventnkl fold and ventrally in the case of the right 
lateral fold. 

Toward the hind end of the rectum the secondary folds disappear 
and the main folds have practically no depth; this gives an almost 
cylindrical shape to the hind part of the rectum. 

The larva of Argia putrida from the vicinity of Philadelphia, 
described in the preceding paper by Miss Cullen, differing from 
A. ialamaTica in that it lives in streanw of continuously flowing water, 
shows three simple shallow folds in the rectal epithelium, one dorsal, 
one right lateral and one left lateral. The epithelium is much denser 
and thicker than In this water-fall dweller of the same genus, and 
the thin pigmented areas between the bases of the folds are not 
BO broad. . 

It has been suggested by Calvert that the more extensive surface 
area afforded by the greater folding of the rectum together with 
the thinner, less dense nature of the epithelium of the water-fall 
dwellers may aid these larvae materially in procuring a supply of 
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oxygen from the rectum that supplements the supply obtained by 
the gills when the larva is in the water. The caudal gills of A. 
Udamanca are much shorter than those of A. pulrida. This suggests 
that there may be a definite ratio between the shortness of the gills 
and the complexity of the rectal epithelial folds. This theory is 
strengthened by the fact that Anisopterous larvie, as described 



Idrti 
ttpa 



drj 



^ 



Fig. 1. Transverse section of abdominal organs of larva of Arffia lalamanca 
9 near the hind end of the 8th segment (TS, 12 of row 6, slide 2), seen from 
its anterior face. Cuticle and hypodermia removed before embedding, also 
on the left side (right in the figure) the lon^tudinal muscles. Photographed 
by Mr. H, A. Walters, using Leitz ocular 4, objective 3. Enlarged 8' '* 
ml, Malpighian tubule. 



cf, connective tissue and fat. 
dim, domal longitudinal muscle. 
drf, doriial rectal fold. 
dv, dorsal vessel. 
Url,, left dorsal rectal trachea. 
Idl, left dorsal trachea. 
Upa, left lateral pigmented^rea. 
Ur/i left latero- ventral rectal fold. 
Uri, left lateral rectal trachea. 
Ul, left lateral trachea (lies outside 
of the &eld of this figure). 



mfpa, mid-ventral pigmented area. 

r, rectum. 

rrfrti, right dorsal rectal trachea. 



rlrt,, right lateral rectal trachea. 
rdt, right dorsal trachea. 
W(, right lateral trachea. 

vim, ventral longitudinal muscle. 
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by Tillyard (Proceedings of the Linnean Society of New SoutA 
Waka, 1915, Vol. XL, Part 3, August 25), have a much greater 
folding of the rectal epithelium and no caudal gills. To quote him: 
The rectum presents "six longitudinal double rows of lamellate 
folds. " It is within the thicker, unpigmented portion of the rectal 
epithelium of A. talamanca that the fine ends of the tracheoles 
which reach the epithelium are embedded. Though the number 
of these embedded tracheoles is small, numerous tracheie were 
traced into the folds and almost to the epithelium. This would 
suggest that diffusion of oxygen takes place more easily through 
the unpigmented portions of the folds. The secondary folds increase 
the diffusion area. The fact that no tracheoles were traced through 
or even up to the pigmented epithelium between the folds sureesta 
that these areas are reserved for the osmosis of carbonic acid gas 
from the body tissues into the rectum. For says Tillyard, "It 
is well known . . . that chitin is a colloid substance which 
admits of the passage through it of gases by diffusion, and is partic- 
ularly partial to carbonic acid gas. " 

The absence of folding of the epithelium at the extreme end of 
the rectum probably merely facilitates the quick and constant 
flow of water. 

Tke rectd trackecB. — The tracheae that supply the rectum of A. 
taloTnanca have been studied from a scries of transverse sections 
prepared by and in the possession of Dr. Calvert. Owing to the 
decay of the anterior rectal epithelium some smaller tracheoles 
may have been lost. 

Two main dorsal longitudinal traches have been traced, one 
on the left (_ldt of figs. 1 and 2), the other on the right (rdl). 

These divide at the posterior end of the ninth segment respectively 
into the left caudal gill trachea {Icgt) and left median caudal gill 
trachea (Imcgt) and into the right caudal gill trachea (rcgt) and the 
right median caud^ gill trachea (rmcgt). 

Within the posterior half of segment VIII arise from the longi- 
tudinal dorsal trachete, a right dorsal rectal trachea (rdrt,) and a 
left dors^ rectal trachea (.Idrt,), both of which pass mesad and caudad 
into the dorsal loi^tudinal rectal fold where they divide and 
subdivide. Some of the smaller tracheoles enter the epithelium, 
but no anastomoses were observed. 

From the lateral traches {rU and Ut), which are connected with 
the dorsal longitudinal trunks in the middle of segment VIII, there 
come off ventrally in the anterior half of segment VIII, the lateral 
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Fig. 2. Diagram ol the tracheation ol the rectum of larva or Argia talamanca. 

reconstructed from sectionB. To avoid confusion the tracbete are represented 
aa lying farther to right and to left from the gut and from each oUier than is 
actually the case (compare Fis. 1). Of the trachete which supply the gut w^ls, 
those which run on the doraal surface or enter the dorsal lonptudinal fold are 
shown in solid lines; those which run on the ventral surface or enter the lateral 
folds are shown in broken lines. The ventral anastomosis is shown in dots and 
dashes. The Roman numerals on the left side indicate the boundaries of the 
respective abdominal segments; the lar^r Ar^ic numerals on the right, the 
microscopic slides and the smaller Arabic numerals the rows of sections on each 
elide of the series corresponding to that part of the diagram represented as at 
the same horizontal level. Each row comprises about 30 sections. Abbrevia- 
tions as in Figure 1 and as explained in the text. 
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rectal trachece {rlrt, and Urtt). Each of these passes mesad and 
caudad and enters the lateral longitudinal rectal fold of its respective 
side. The origin of the right lateral rectal trachea differs slightly 
from that of Thaumaloneura as worked out by Calvert. Subdivision 
of these trachete occurs and some of the tracheoles enter the 
epithelium. No anastomosis has been found here. A smaller 
posterior rectal supply (Urt„ and Tlrtu) , U received by the lateral rectal 
folds from the left and right median caudal gill tracheffi respectively. 
Some of these tracheoles also enter the epithelium, but no anastomosis 

A small posterior dorsal supply {Idrtn) is received hy the dorsal 
longitudinal fold and by the epithelium from the left median caudal 
gill trachea. The corresponding (?) group on the right has been 
traced laterad through and around the muscle fiber mass toward 
the periphery of the body. 

The last two paragraphs show slight differences between Thauma- 
toneitra and Argia lalamanca. 

Calvert's statement for ThaunuUaneura may be quoted here for 
A. lalamanca. "The only anastomosing tracbes which have been 
discovered are the posterior terminations of the right and left [?1 
lateral longitudinal trachese which, assuming a ventral position, 
meet on the mid-ventral line ventrad of the alimentary canal; in 
this anastomosis (anas) take part also a branch from the right and 
a branch from the left I?] lateral caudal giU trachea." The inter- 
n^ation marks signify an incomplete tracing in Argia lalamanca 
due to maceration of parts of the anastomosing tracheffi from the 
left side. 

I think I may say that all the trachece, large and small, that 
were traced possessed a black pigment that added materially to the 
ease of tracing. As has been observed for TkaumcUoneura, this 
pigment presents the same appearance as that of the areas between 
the three longitudinal folds of the rectal epithelium. 

For material, directions and su^estions in my work I am Indebted 
to Dr. P. P. Calvert, whose treatment of Thaumatoneura I have 
followed for Argia lalamanca. The sections studied were of "larva 
No. 2," 9, from the "nearer waterfall," Juan Viiias, Costa Rica, 
March 23-26, 1910, which died in attempted rearing; its condition 
is, therefore, histologically poor. The locality has been described 
by Calvert in his Thaumatoneura paper cited. 
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III. THE HIND-GUT, ABDOMINAL TRACHE^fi AND RECTAL RES- 
PIRATION IN THE LARVA OF MECIST0GA8TER 
M0DESTU8 FROM COSTA RICA. 

BY HITCHEL CARROLL. 

The abdomioat viscera, including the rectum, of Mecistogaster 
modestus have been described by Calvert {1911 b, p. 452) from a 
dissection of larva No. 1 (male). 

The slides for the following study were loaned by Dr. Calvert 
from his personal collection. They contain the serial transverse 
sections of the last five abdominal segments and basea of the median 
and right caudal gills of female larva No. 3. This larva was one of 
those obtained by Dr. Calvert from the water collected between 
the bases of the leaves of a Bromeliad at Juan Vifias, Costa Rica, 
April 26, 1910 (1911 a, pp. 407-408). It was killed in hot water 
and preserved in alcohol. Before sectioning the chitinous cuticle 
wa3 removed from the abdominal segments. The stains used 
were Delafield's haematoxylin and alcoholic eosin. The sections 
were cut .015 mm. thick. 

The Hind-Gut. 

The hiad-gut may be divided into six distinct parts. A brief 
description of these divisions is given below. 

The Malpighian tubes are attached to the gut at the junction of 
segments VI and VII., {Calvert, 1911 b, Plate XVII, Fig. 8). From 
this point caudad to section 35 there are twelve longitudinal folds 
in the epithelium lining the lumen of the gut. The position of these, 
adopting the "Clock Face Notation" of Tillyard (1916, p. 132), 
is 1- 2. 3. i. s. 6. 7. 8. 9. 10. 11. 12, where the larger figures indicate 
longer folds, the small figures shorter folds (Fig. 1 of sect. 20). 

All the figures accompanying this paper are of the larva of MecUiogaaer 
modealtia Selya. 

The photographB reproduced in Fieuree 1-5, were made by Mr. H. A. Walters, 
using Leitz ocular 4, objective 3. They represent the posterior surfaces of the 
several sections. 

Fig. 1. Part of photograph of transverse section 20 (Short Intestine). 
Enlarged 142 diameters. 

b, basement membrane. Im, bands of longitudinal muscle. 

cm, circular muscle coat of the gut. mt, Malpighian tubule. 
dim, dorsal longitudinal muscle. nc, nerve cord. 

dv, dorsal vessel. pe, pigmented epithelium, 

e, epithelial layer. rod, radial muscle strands. 

/, longitudinal epithelial fold projecU ret, reticulat« connective tissue. 
ing caudad into a pouch (Fig. 3). vim, ventral longitudinal muscle. 
t, chitinous intima. 
Traches as in Figure 6. 

Fig. 2. Part of photograph of transverse section 55 (Prerectal Ampulla}. 
Enlarged 100 diameters. Abbreviations as in Figure 1. 
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This part of the bind-gut, from about section 1 to section 35, 
anterior part of segment VII (Fig. 6), seems to be homolc^ous with 
the ileum or small intestine of the Orthoptera (Minot, 1880, pp. 
209, 217; Packard, 1898, pp. 316, 317; Bordas, 1898, pp. 48 and 52), 
and with the small intestine of Anisopterous larvse (Sadones, 1895, 
pp. 277, 279, 291; Faussek, 1887, p. 708; Tillyard, 1916, p. 131). 
In his recent book on the Dragonflies (Tillyard, 1917, pp. 101, 113, 
114) Tillyard calls this division of the hind-gut the short intestine; 
but there is present here no ventral pad of thick columnar epithelium 
as described by that author and Sadones. In Fig. 1 of sect, 20, we 
have from within outward: the chitinous intima, i; the epithelial 
layer, e; the basement membrane, b; and the circular muscular 
coat, cm. The cells of the epithelial layer are not all of the same 
size. The largest are those of the apical portions of the longer 
folds. Here the cells are elongate and, in the transverse sections 
of the ileum, appear somewhat wedge-shaped, with the bases of the 
wedges next the intima. In the shorter folds, and in the furrows 
between the folds, the cells are much flatter. The basement 
membrane follows the folds of the epithelium mesad, leaving, as a 
result, triedral spaces between itself and the circular muscle coat; 
these spaces are filled with blood. 

Just posterior to section 20 (Fig. 1 and 6, row 4 of slide 1), three 
(Nos. 4, 8, and 12) of the above six large folds gradually broaden 
out, become flatter, and transform into the three broad longitudinal 
bands of thick columnar epithelium seen at section 55 (Fig. 2, row 
5 of slide 1). The other nme folds, i. 2. 3— s. 6. r— ». 10. ii, 
consistii^ of the epithelium mentioned in the preceding paragraph, 
are also present at this point. Figure 2 represents the appearance 
of the hind-fut between sections 35 and 80. It is probably homolo- 
gous with the prerectal ampulla of some Orthoptera (Bordas, 1898, 
pp. 52, 48) and of Anisopterous larvse (Sadones, 1895, pp. 280, 295; 
Tillyard, 1916, Plate 31). Sadones describes two broad bands of 
thick epithelium separated from one another by folds of a different 
kind of thin epithelium, in the prerectal ampulla of the larva of 
Libellvla depreaaa. Tillyard's description of this section of the gut 
agrees with that of Sadones (Tillyard, 1917, pp. 101, 113, 114). 
The diameter of the gut, too, is here greater than in the parts of the 
digestive tube immediately preceding and following. But both 
Sadones and Faussek (1887, pp. 708, 709) state that two kinds of 
epitbelia also occur in the ileum of Anisopterous larvse. Faussek, 
indeed, does not mention the occurrence of a prerectal ampulla in 
Aeschnid larvee. 
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Whatever be the true homology of this portion of the gut, it is 
clearly differentiated from the preceding and following divisions of 
the alimentary canal by the presence of the three bands of thick 
columnar epithelium. Histologically this columnar epithelium 
appears similar to the loi^tudinal folds of columnar epithelium 
found further caudad, in the rectal part of the hind-gut. The three 
bands of columnar epithelium referred to in this, and the preceding 
paragraph, extend from about section 35 or 40 to section 8J (Fig. 6), 
that is, through about the middle third or fourth of segment VII. 
In Fig. 2, in addition to the parts already discussed, we see the 
intims, i, basement membrane, 6, circular muscular coat, cm, and 
the bands of longitudinal muscle, Im. There are six of the latter, 
but they are not all visible in the photograph. They are located 
outside the circular muscles, near the bases of the folds, 1, 3, 5, 7, 
9, 11. The musculature of the posterior intestine of Medstogaaler 
seems to be similar to that of the insects described by the authors 
mentioned in this paper. 

Caudad to section 80 the gut narrows and the three bands of 
columnar epithelium gradually assume again the appearance they 
had cephalad to section 35. That is, the epithelium of these folds 
becomes indistinguishable histologically from that of the other 
folds. Indeed, in transverse section, the gut has much the same 
appearance posterior to section 80 that it has anterior to section 35 
{Fig. 1). This portion of the gut, from about section 80 to section 
140 (Fig. 6), may correspond to the colon of some Orthoptera 
(Minot, 1880, pp. 209, 217). Or (which is unlikely), if the portion 
of the digestive tube immediately following this, instead of the one 
immediately preceding, is homoli^ous with the prerectal ampulla 
of Anisopterous larvs (Sadones, pp. 280, 295), this is homologous 
with the small intestine of Anisopterous larvie (Sadones, p. 279; 
Tillyard, p. 131; Faussek, pp. 708, 709). 

At section 110 (Fig. 6), posterior part of segment VII, there arc 
six large folds (Nos. 2, 4, 6, 8, 10, 12), which practically fill the 
lumen of the gut. . 

At section 140 the above folds have decreased in size and the gut 
has become pouched. This pouching increases greatly the diameter 
of the lumen so that from sectioas 150 to 160 (Fig. 3 of sec. 150) it 
is relatively very wide. The longitudinal epithelial folds project 
caudad into these pouches for some distance. It may be that this 
pouched portion of the intestine is homologous with the prerectal 
ampulla of some Orthoptera (Bordas, 1898, pp. 48, 52) and Ani- 



,y Google 



90 PROCEEDINGS OF THE ACADEMY OF [March, 

sopterous iarvse {Sadones, 1895, pp. 280, 295; Tillyard, 1916, p. 131 
and 1917, pp. 101, 113, 114), but the character of the epithelium 
does not correspond to that described by Tillyard and Sadones. 
The latter describes and figures two lateral plates of thick epithelium 
separated from one another by numerous folds of thin epithelium. 
In this portion of the Mecietogaster intestine there is only one kind 
of epithelium. In the larva under discussion it is not very well 
preserved, but seems to be similar to that already described a? 
occurring in the first and third divisions of the hind-gut. Then, 
too, there is no narrowing or constriction of the intestine posterior 
to this pouched or ciecal region as in the other insects mentioned 
above; the pouched region passes without any very apparent change 
in diameter into the rectum. 

In the diagram (Fig. 6), the gut between sections 50 and 80 (the 
part which, as has been su^ested, is probably homologous with the 
prerectal ampulla of other insects) is seen to be supplied with branches 
from the left and right visceral trachese (Iva, rws). Some of these 
tracheoles end just within and some just without, the basement 
membrane of the lai^e columnar cells of the three broad folds {4, 
8 and 12) or bands referred to above. The mid-dorsal (12) and the 
left ventro-lateral (8) folds are supplied by tracheoles from the left 
visceral trachea {Iva); the right ventro-lateral fold (4) is supplied 
by branches from the right visceral trachea {rus). No tracheoles 
have been found penetrating any of the other folds of the gut 
epithelium thus far mentioned. 

The next, or fifth, division trf the posterior intestine is the rectum 
proper. (Minot, 1880, pp. 209, 210, 218; Packard, p. 318; Tillyard, 
1916, pp. 131, 140-189 and 1917, pp. 101, 114, 115, 116; Sadones, 
1895, pp. 277, 280, 294-315; Faussek, 1887, pp. 708-711; Bordas. 
1898, pp. 48, 52.) In Anisopterous larvse it is this region which 
functions as the branchial basket (Tillyard). In Medstogaater there 
is, of course, nothing corresponding to a branchial basket. The 
so-called rectal glands, which Tillyard (1916, pp. 179-189) has 
shown to be homologous wi*h the rectal gills, are represented by 
three broad longitudinal folds of thick columnar epithelium (Fig. 
4 of sect. 250), instead of six as in Anisopterous larvae. These 
folds occupy the same relative positions (Nos. 4, 8 and 12, of the 

Fig. 3. Part oi photograph of tranaverae section 150 (Pouched Part of the 
Rectum). Eolarged 113 aiametera. Abbreviations aa in Figure 1. 

Fig. 4. Part of photo^ph of transverse section 250 (Rectum). Enlanced 
114 diameters. Abbreviations as in Figure 1. 
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"Clock Face Notation") aa the three folds of columnar epithelium 
seen, from sections 40 to 80 {Figs. 6 and 2). Histologically, too, 
the epithelia of the folds 4, 8 and 12 of these two portions of the 
gut appear similar. These folds have been described by Calvert in 
the larva of this species (1911 b, p. 452, Plate XVII, Fig. 10). 

The rectum extends from about section 160 to section 380 (Fig. 6), 
that is, through nearly alt of segment VIII, all of segment IX, and 
the anterior fourth of segment X. Figure 4 represents the appear- 
ance of the rectum from section 200 to section 300. From within 
outward can be seen: the chitinous intima, i; the folds of columnar 
epithelium, e; the basement membrane, b; the non-continuous 
circular muscular coat, cm; and the longitudinal strands of muscle, 
Im. (These last are located at the positions 1, 3, 5, 7, 9, 11, of the 
clock face notation, but do not stand out very clearly in the photo- 
graph) . Spaces between the basement membrane and the circular 
muscle coat are filled with blood, and Malpighian tubules also 
extend into them, e.g., in TS. 315, 319, 324, 327, 342, etc. In this 
part of the rectum almost the entire lining of the gut consists of the 
epithelium of the three longitudinal folds. The latter are, however, 
separated by three small pigmented areas (Fig. 4). These are the 
"non-ceilular" bands described by Calvert in larva No. 1, (1911 b, 
p. 452, Plate XVII, Fig. 10). I have examined the original slide 
containing the rectum of larva No. 1 and found no trace of cells or 
nuclei in these three areas. In Fig. 4, one of these pigmented bands 
(mvpa) is seen to be midventral, the other two {rlpa and Upa) are 
dorso-lateral in position. At section 320, where the longitudinal 
folds 2, 6, 10 begin to appear in the pigmented bands, the cellular 
nature of these areas becomes somewhat more apparent. (Compare 
Cullen, 1918, fig. 1, and Jamieson, 1918, fig. 1.) 

Mecistogaster larva No. 1, described by Calvert, was older than 
No. 3, the subject of this paper. Whether the age of the larva has 
anythii^ to do with the presence or absence of epithelial cells in the 
pigmented rectal bands I am unable to say. It does not seem likely 
that it is a matter of fixation as larvs No. 1, 2, and 3 were all fixed 
in the same way (hot water) and at the same time. 

The three broad folds of the rectal epithelium and the three small 
pigmented areas mentioned in the two preceding paragraphs are 
homolc^ous with similar folds and areas in the rectum of Thauma' 
tmeura (Calvert, 1915, p. 387) and Argia (Cullen, 1918, p. 77, Fig. 1). 
The folds are, however, much shallower than in Tkaumatoneura (Cal- 
vert, 1915, Plate XVII, Fig. 1) and Argia talamanca (Jamieson, 1918, 
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p. 82, Fig. 1). They resemble more the folds seen in Argia moesla 
putrida (Cullen, l.c.) The epithelium, too, is much thicker (41 to 83 /<) 
in Mecislogasler modestus than in the first two larvee named above, 
resembling more Argia moesla putrida in this respect also. But on 
elide 7 of ThaumaUmeura larva No. 7 (female, Dr. Calvert's personal 
collection), I found sections where the epithelium of the rectal fold^ 
was about as thick (50 or 60 />) as that of the corresponding region 
in Mecislogasler.^ 

About section 310 (Fig. 6) the three folds (4, 8, 12) of thick 
columnar epithelium begin to occupy less, and the pi^aented areas 
separating them more, of the gut wall. At sectiofl 370 the folds 
(or rather band«, for they are no longer folds) of columnar 
epithelium have contracted so as to form only about half of the gut 
wall. The epithelium of these bands has, however, become much 
thicker (SSp) than further cephalad. Between these bands are 
seen three folds (Nos, 2, 6 and 10) of spongy or reticulate connective 
tissue covered on the lumen side by the more or less broken down 
epithelium of the pigmented areas mentioned above. While spaces 
filled with blood and an occasional Malpighian tubule exist between 
the basement membrane of folds 4, 8 and 12 and the circular muscle 
coat, the circular muscle fibres are in contact with the spongy tissue 
of folds 2, 6 and 10. 

Folds of spongy tissue, homologous to those in Mecistogaster, 
occur in the rectum of Thaumatoneura larva. On slide 7 of Thauma- 
timeura larva No. 7, female, (Dr. Calvert's collection), there are 
three such folds of reticulate tissue covered by a pigmented 
epithelium. 

About section 373 (Fig. 6) some of the spongy tissue extends 
out into the hsemoccele. 

From section 383 (Fig. 6), anterior part of segment X, caudad 
to the end of the gut no more is seen of the lai^e columnar cells of 
the longitudinal folds. This region, from about section 380 to the 
end of the gut, corresponds to the vestibule or anal part of the 
rectum of Anisopterous Iarv» (Sadones, 1895, pp. 277, 280, 315; 
Tillyard, 1916, p. 131 and 1917, pp. 101, 114, 115, 116; Fauasek, 
1887, p. 45). But there are not two kinds of epithelia as described 
by Sadones for LUielltda depreasa, nor is there any indication of a 

(' As tbe larvffi of ThaumaUmeura and of Argia lalamanca figured in the 
pa^ra above cited nere unavoidably those which died in attempted rearing, 
It is perhaps not impossible that the thinness or their epithelia may be a 
starvation effect.— P. P. Calvert.) 
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stratification of the epithelium as mentioned by that author (Sadones, 
Fig, 49). The epithelium covering the six longitudinal folds, although 
it is not as well preserved in this region as one would wish, seems 
to consist of a single layer of eloi^ate cells. These, except for 
the presence of more pigment, are similar to those described for 
the folds of the first part of the hind-gut. The musculature of 
the anal part of the Medslogaater intestine is homologous, as is 
pointed out below, to the musculature of the corresponding region 
in Anisopterous larvse. 

Imrgl rmcgt ret 



Fig. 5. Part of photograph of transverse section 393 (Anal Part, or 
Vestibule, of the Rectum). Euiarged 125 diameters. Abbreviations as Id 
Figure 1. 

Figure 5 is a photograph of section 393. It illustrates the 
appearance of this sixth and last division of the hind-gut. In 
section 393 the following parts can be made out: intima, i; pigmented 
epithelium of the six longitudinal folds, e (the epithelium of folds 
2, 6 and 10 is continuous with the more or less disintegrated epithe- 
lium of the pigmented areas of the preceding division of the gut) ; 
basement membrane, 6; reticulate connective tissue, ret; circular 
muscle layer, cm; and the radial muscle strands, rod. 
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Summary of the Dimaions of the Hind-Gut, with Homologies. 
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There are six of the radial muscle strands. They connect with 
the rectum at the points 1, 3, 5, 7, 9, 11, of the clock notation aa 
described by Tillyard. Radiatit^ outward they are attached at 
their peripheral ends to the body wall. They correspond to the 
radial rectal dilator muscles of Anisopterous larvK (Tillyard, 1916, 
pp. 139, 140; Sadones, 1895, p. 316). 

As indicated in the above table, Tillyard in his recent excellent 
book. The Biology of Dragonjliea (1917, pp. 101, 113, IH, 115, 
116), divides the hind-gut of Odonate larvffi into two main parts, 
the small intestine or ileum and the rectum. The small intestine 
is subdivided iato the short intestine and prerectal ampulla. The 
first two divisions of the hind-gut in the present larva are evidently 
homologous with these two parts. But histologicalty the structure 
of this part of the intestine in Meci^ogaster differs from the descrip- 
tion given by Tillyard or the other authors mentioned above. The 
third division of the small intestine, which is called the colon in the 
table, is not described by Tillyard. 

Tillyard's statement (1917, footnote, p. 101) that "in Zygopterid 
larvse the rectum is undivided," is hardly true for Mecistogaster. 
In the present larva, as iadicated ia the above table and described 
on preceding pages, the rectum (as the term is used by Tillyard) 
is divided into three distinct regions. These differ from one another 
both in gross morphology and finer histological structure. 

The Trachea (Fig. 6). 

In the diagram (Fig. 6), in order to represent more clearly the 
main trunks with their branches, most of the trachese have been 
drawn far laterad to their true position. The correct orientation 
may be obtained by referring to the photc^aphs of the transverse 
sections (Figs. 1, 2, 3, 4, 5). The diameters of the tracheee and 
gut have been drawn on a scale twice as great as their length. A 
glance at Fig. 4, of section 250, shows that the rectum is slightly 
asymmetrical with respect to the epithelial folds of the gut wall. 
By comparing the mid-dorsal fold (No. 12) with the same fold in 
Thaumatoneura larva (Calvert, 1915, Plate XVII) it was possible 
to determine the true right and left sides. The latter are correctly 
represented in the diagram. Fig. 6, showing the distribution of the 
abdominal tracheie as seen from the dorsal side. 

From the anterior part of segment VII (Fig. 6) the two great 
dorsal longitudinal trunks {rdt, Idi) run caudad, dorso-lateral to the 
gut, as far as sections 40 and 60 respectively. At these points 
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transverse cooDectives {dk) are given off to the lateral loDgitudinal 
tracheee (lU, rU). From about sections 95 to 130 the dorsal trunks 
are almost in contact with one another and lie dorsal to the gut. 
At about section 170 on the right, and 180 on the left, two more 
transverse connectives {die) connect the dorsal and lateral 
loi^tudinal trunks. At section 190 the dorsal trachea have moved 
out laterally and are entirely lateral at section 240 (Fig. i of section 
250, Idt and rdt), where they lie on opposite sides of the gut. The 
anterior or chief left (Wrt,) and right (rdrt,) dorsal rectiJ trachea 
are given off from the dorsal longitudinal trunks about section 250, 
posterior part of segment VIII, These dorsal rectal tracheie run 
mesad and supply the columnar epithelium of the dorsal rectal 
longitudinal fold (No. 12), (Figs. 4, and 6, Wrt, and rdrt,). By 
the time they have reached section 260, posterior end of segment 

VIII, the dorsal trunks are really ventro-lateral in position mth 
respect to the gut. At section 320 they are again dorso-lateral in 
position, and at section 328, caudad to the middle of segment IX, 
they divide into the median (Imcgt, rmcgt) and lateral (kgt, rcgt) 
caudal gill trachcse (Figs. 5 and 6). The lateral gill tracheie pa^s 
to the ventral side of the gut and thence into the lateral gills. 

From the left median caudal gill trachea {Imcgt) small branches 
(Idrl,,) are given oEf to the dorsal rectal fold at section 345, segment 

IX, and section 362, segment X. About section 352 a small branch 
(Urtu) is given off to the left ventro-lateral rectal fold. 

From the right median caudal gill trachea {rmcgt) a branch (rfrin) 
is given off to the right ventro-lateral rectal fold at section 356. 
Two other small branches whose course could not be followed, are 
also given off at about this point. 

In the anterior part of segment VII the lateral longitudinal trachea 
{lU, rlt) lie on opposite sides of the gut, beneath the dorsal trunks 
(F^. 1 and 6). They remain lateral in position as far as section 
180, anterior part of segment VIII. A little caudad to this they pass 
between the hypodermis and the ventro-lateral muscle mas.%s 
to the ventral side of the abdomen. They run thence caudad 
beneath the gut (Figs. 6 and 4, lit, rlt), but never in contact with 
it and giving off no branches to it, to section 373, segment X. Here 
the right lateral longitudinal trachea (rU) passes over to the left 
side and joins (section 388) the left lateral longitudinal trachea 
{lit), forming an anastomosis (anas) ; separating again almost immedi- 
ately after (section 391, Fig, 5), they join respectively tracheae 
rcgt and Icgt. 
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Closed spiracles (Fig. 6, 8p. 7) conQect with the lateral loi^tudinal 
trachete (rll, fit) at sections 45-49 and 60, segment VII, where the 
dorsal lateral connectives (die) are given off to the dorsal longitudinal 
trunks {Idt, rdt). There are closed spiracles (Sp. 8) also at the 
corresponding points on the lateral tracheie in s^ment VIII, 
sections 165 and 171. But in addition to the dorsal lateral con- 
nectives, there originate here the traches which bifurcate at about 
section 190 to form the right {rvs) and left (Ivs) visceral traches, 
and the right (rM,) and left (Urti) lateral rectal tracheee. The 
latter may be considered as proloi^stions caudad of the visceral 
trachcsE (Figs. 6 and 4). 

The left visceral trachea (Uia), as shown in Fig. 6, runs cephalad 
as far as section 1, anterior end of segment VII. Between aections 
190 and 155 it lies ventrad to, but not in contact with the gut (Fig. 
3, Ivs); anterior to section 155 it assumes a lateral position (Fig. I). 
At section 120 the main trachea divides into three branches. One 
of these suppbes the left ventro-Iateral fold (No. 8) of columnar 
epithelium (Sect. 60). The third branch runs forward to the 

pig. 6. THafnta of the hind-gut and rectal trachete. The abdominal 
segments are numbered in Roman numerals on the left side of the figure, the 
microtome sectiona are numbered in Arabic on the right. The sections are 
numbered in order (1-420J beginning at the anterior end of the hind-cut (anterior 
end of s^ment VII) and proceeding caudad to the poRterior end of segment X. 
The short horizontal lines immediately above the Roman numerals indicate 
the approximate boundaries of the segments. The meaniop of the abbrevia- 
tions designating the trachea are given below. 

Those portions of the lateral longitudinal trachete which he ventrad to 
the gut are represented by lines of alternating dots and daahes, thus .-.-.-.-.•. 
This has been done to distinguish them from the tracheoles which either run 
along, or pass into the ventre rectal walls, and are r^resented by broken lines. 

thus . The tracheolea which run along or pass into the dorsal rectal 

wall are represented by solid hnes. 

Abbrenationt. 
anas, anastomosis. r, rectum. 

dk, transverse tracheae connecting the rcfi, right caudal gill trachea. 

dorsal and lateral longitudinal rdrlj, anterior or chief right dorsal rectal 

tracheffi. trachea. 

Icgl, left caudal gill trachea. rdt, right dorsal trachea. 

Idrli, anterior or chief left dorsal rectal rlrti, anterior or chief right lateral reo- 

trachea. tal trachea. 

Idrlu, posterior or secondary left dorsal rtjiu, posterior or secondary right lat- 

rect^ trachea. eral rectal trachea. 

Idt, left dorsal lon^tudmal trachea, rll, right lateral trachea, 

lit, left lateral longitudinal trachea. rmcgl, right median caudal gill trachea. 

Ilri,, anterior or chief left lateral rectal ri'i, right visceral trachea. 

trachea. 8p7, unopened spiracle of the 7th ab- 

Hrlu, posterior or secondary left lateral doroinal segment. 

rectal trachea. »pS, unopened spiracle of the 8th ab- 

Imcgl, left median caudal gill trachea. dominal segment. 
Iva, left visceral trachea. 
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junction of the Malpighian tubes with the gut where it breaks up 
into small tracheoles ramifying among these tubes and about the 
circular muscular coat of the gut. 

The distribution of the right visceral trachea (rvs) and its branches 
is similar to that of the left; except that, while it gives off tracheoles 
to the right ventro-lateral fold (No. 4) of the intestinal epithelium, 
it gives off none to the dorsal fold. 

The left lateral rectal trachea {llrli) and the right lateral rectal 
trachea (rlrt,) give off tracheoles respectively, to the left ventro- 
lateral rectal longitudinal fold (No. 8) and the right ventro-laterEkl 
rectal longitudinal fold (No. 4), (Figs. 6 and 4). 

It will be seen that, in the main, the abdominal tracheal system 
of this Medstogaster larva is similar to that described by Cdvert 
for Thavmaloneura (1915, Plate XVI, and pp. 388, 389) and by Cullen 
and by Jamieson for Argia (1918, pp. 77, 79, figs. 1, 2; pp. 82, 84, figs. 
1, 2). For convenience in comparison I have used the same nomen- 
clature and abbreviations as employed by those authors. 

Rectal Respiration. 

A glance at Figure 6, shows that the tracheole supply of the 
hind-gut is not rich, and b limited to those portions of the latter 
which have been described as having longitudinal folds of thick 
columnar epithelium. All of the tracheoles have been traced, as 
far as possible, to their terminations. Owing to the fact that cell 
boundaries in the intestinal epithelium are indistinct, it could not 
be absolutely determined if any tracheoles terminate inside cells. 
Usually the twigs appear to end just within the basement membrane 
of the columnar epithelium of the rectal folds; so seem to end, for 
instance, the twigs seen between sections 300 and 320. Sometimes, 
like the terminations of Urti (sections 320 to 340) and the caudal 
branch of rdrU (sections 260-280), the twigs seem to end outside 
the basement membrane. Sometimes, as in the twigs running 
cephalad from llrt, and rlrli in sections 178 to 200, the terminations 
may possibly be within the cells. Others may pass between the 
cells. But one fact is clearly evident and seems to be significant: 
all the tracheal twigs end on the basement membrane side of the 
thick columnar epithelium. The tracheoles are at all points separated 
from the lumen of the gut by the thicknes,s (41 to 83 micra) of the 
columnar epithehum. 

Furthermore, the columnar epithelium is the only part of the 
internal rectal wall which has a tracheal supply. No twigs to the 
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pigmented areas between these folds could be fouad. The extensive 
folds of spongy or reticulate tissue, covered on the inside by a thinner 
epithelium, and extending from about the middle of segment IX to 
the end of segment X, also seem destitute of tracheoles. 

In view of the above facts it seems improbable that any diffusion 
takes place between gases in the rectal traobeoles and those in the 
water in the rectum. This conclusion is strengthened if the position 
of the rectal tracheal twigs in Mecislogaster is contrasted with the 
position of the tracheal gill capillaries in Anisopterous larvie, where 
diffusion of oxygen is known to take place. The gill capillaries 
in Anisopterous larvs (Tillyard, 1915, p. 425, Figs. 3 and 5; aJso 
1916) lie "in a thin layer of very flattened cells," the gill epithelium. 
They lie, too, "fairly close tip" to the chitinous cuticle of the gill. 
They are very numerous, excessively fine, and each forms a complete 
loop. In Mecistoga^er the tracheal twigs are separated from the 
chitinous lining of the gut lumen by a thick epithelium, they are 
not excessively fine, do not form loops, and are not numerous. 
They are absent, except for one small area (sections 60 to 80), in 
segment YII, in which, together with segment VIII, lies fhe gill 
basket of Anisopterous larvs (Tillyard, 1916, p. 139). 

Nevertheless, there must be other means of respiration in 
Zygopterid larvee than that through the caudal gills. Calvert 
(1911 b, p. 455) (oand ia Medatogaster modeslus, "as in most, perhaps 
all, Zygopterom larvs, the caudal gills may be lost without inter- 
ferii^ with growth, development and transformation." Mr. Bodine 
(1918), has recently succeeded in keeping Zygopterid larvse, from 
which the gills had been removed, alive for three and four days 
when confined at the bottom of a Mason jar filled with stagnant 
water. 

If we exclude respiration through the integument, the only 
alternative seems to be some sort of rectal respiration. In support 
of the latter we have Calvert's observations on livii^ larvte of 
Calopteryx maculata, Hetaerina americana, and Argia moeala pulrida 
(Calvert, 1915, pp. 437-442). He found regular rhythmic pulsa- 
tions of the rectum, with inhalations and expirations of water, in 
these forms may be carried on for long^ periods. Tillyard (1916, 
pp. 410-413) found regular rectal pulsations in newly hatched 
larvs of AustroUstea leda up until they were half an hour or more 
old, when the movements became intermittent. 

If rectal respiration occurs in the larvse of Med^ogatter modestus 
the only areas which seem morphologically suitable for an exchange 
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of gases are the longitudinal folds of Bpongy or reticulate tissue. 
In this connection it may, or may not, be worth noting that 
Calvert (1911 b, p. 453 and Plate XVII), in dissecting Meciatogoiter 
larva No. 1, found, "when the viscus was first opened the three 
Don-cellular bands [folds of spongy tissue just referred to] had the 
shiny, silvery appearance which suggests enclosed air." But, 
since these areas either lack entirely or have a very scanty tracheal 
supply, the oxygen would have to be taken up and carried by the 
blood.' 

We are not able to correlate any peculiarity of the tracheation 
of the larva of Medstogaster modeatus with its habit of living in the 
water between the leaf-bases of epiphytic bromeliads (Calv^, 
1911 a). 

In the study of these slides and in the preparation of the manu- 
script I am indebted to Dr. Calvert for suggestions, directions, and 
corrections. 
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IV. EXPERIMENTAL RESULTS IN ISCHNURA AND ENALLAGMA. 

BY JOSEPH HALL BODINE. 

(The following paper was written out by Mr. Bodine in nearly the form 
here presented. Owing to his havine entered the war service of the United 
States, it is unlikely that he will be able to continue these reaearches for many 
montlu. He has placed hia manuscript in my hands with the wish that 1 do 
with it as I think best, I have made some slight verbal changes, but otherwise 
the paper represents the autbor'a own obaervationa and conclusions. — Philip 
P. Calvert.) 

The problem of the physiology of respiration among insects 
is by DO means a settled one and presents a great many obstacles 
to its solution, especially in certain aquatic stages. 

The types, theories, etc., of respiration found in insects have 
been much discussed and can be easily learned from any of the 
more recent text-books of entomology and comparative physiology 
and hence need not be taken up here. I shall deal entirely with 
the phenomena among the dragonflies, restricting the problem to 
the suborder Zygoptera. 

The morphologioal studies upon the structure of the rectum and 
caudal gills of the larvte of Zygoptera bring forward several questions, 
as to the exact function of these parts. 

The organs generally supposed to be concerned in the respiration 
of these larva are the caudal tracheal gills, the so-called rectal gills 
or folds, the body surface and the spiracles. The structure of the 
rectal gill? or folds, especially as regards the distribution of tracheie 
to the same is discussed in the papers of Calvert, Jamieson, Culten 
and Carroll, and need only be referred to here. (The structure of 
the caudal gills has been described by Tillyard in 1917, in a paper 
published after Mr. Bodine's work ceased. — P. P. C) 

Various theories of respiration for these larvffi have been pro- 
posed, some of which are quite conflicting and the remainder are 
based rather upon philosophical, than physiological, ideas. 

Briefly stated and outlined these theories are as follows: Reaumur 
(1742) and Roesel von Rosenhof (1749) r^arded the caudal gills 
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as having a fin-like or rudder-like function, mentionii^ no 
respiratory function whatever. Dufour (1852) and Roster (1886) 
sscribed to them the functions of respiration and locomotion. 
Sharp (1895), remarking that the nymphs lived after removal of 
the caudal gills, thought their respiratory function must be of an 
accessory nature. Heymons (1904) held that the entire body surface 
serves for respiration in addition to the gill-appendages. 

A respiratory function was first attributed to the rectum in this 
group by Roesel von Rosenhof (1749). Dufour (1852) described 
the gills in the rectum and from this time on a respiratory function 
has often been assigned to them, Calvert (1915) has given a detailed 
account of the manner in which water is taken into and expelled 
from the rectum, and from these observations, we must undoubtedly 
ascribe to the rectum a relation to the respiratory functions of the 
nymph. Tillyard (1916) asserts that in early larval life, immediately 
after hatching, for a period of half an hour or so, the rectum 
contracts vigorously and to these contractions assigns a respiratory 
function, especially since he thinks the caudal gills of the very 
young larvs are incapable of carryii^ on respiration. This con- 
clusion is undoubteiUy true, but in later periods of the larval life, 
he attributes to these intermittent contractions only a possible 
respiratory function, governed "by the efficacy of the total of other 
respiratory activities. Respiration through caudal gills, through 
lateral abdominal gills when they occur and through the int^ument 
in such cases as it may occur, all diifer from rectal respiration in 
being practically continuous, carried on without special efforts on 
the part of the larva. Consequently, if the caudal gills have a poor 
tracheal supply, or a very tough int^ument, or if the general 
integument of the larva be unsuitable for respiration by diffusion, 
the call on the larva for rectal pulsations must be heavier." 

If these statements be true, larvK which are old and hence have 
thicker chitin over body and gills ought to show rectal pulsations 
to a greater degree than the normal larvie. Such a condition, 
however, has not been found to be the case in the l&rvst examined, 
but such tarvie have contractions quite like those younger and 
with softer chitin. Tillyard continues; "If the caudal gills are 
accidentally lost, we should expect that the rate of rectal respiration 
would be increased." When the gills are removed one at a time, or 
all together, no change in rate of rectal respiration has ever been 
noticed, hence we can be quite sure of the non-respiratory function 
of these caudal gills. 
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Tillyard's earlier views (1915) as to the respiration of the 
Zygopterous larv© are stated as follows: "Firstly, I shall deal 
only with the suborder Anisoptera, t. e. those dragonflies whose 
larvs breathe by means of rectal gills, and shall not consider the 
somewhat different problem presented by the Zygoptera, whose 
UwcB breathe by means of caudal gills. " (The italics are ours.) 

Calvert (1915) says, "From the various data which have been 
brought together here, it seems reasonable to suppose, at least 
until much more exact experiments show the limitations of each 
mode of respiration for different stages and for different species of 
Zygopterous larvae, that the general body surface, the caudal pro- 
cesses, the rectal epithelium, certain spiracles and in a few species 
lateral external abdominal tracheal gills, all contribute to satbfying 
the needs of the organism for oxygen," 

Summing up this historical treatment of the possible functions 
of these parts in respiration we find that three methods for the 
taking in of oxygen by the larva are described, (1) by the caudal 
tracheal gills — (2) by the rectal gills — (3) by the surface of the 
body (including spiracles). 

Each of these will be discussed in turn and reasons for considering 
them heretofore as entering into the phenomena of respiration, 
will be given. 

I. The caudal tracheal "ffills." These, three in number, situated 
on the caudal end of the abdomen, have a structure which seems 
admirably adapted for a respiratory function. Normally, they 
are present on the larva throughout its life, but are, at the time of 
transformation, left behind on the exuvia in their normal position 
and relation. Their presence, however, does not seem to be necessary, 
because larvse with one, two or all of them nussing, live apparently 
normally and transform into the adult in the usual manner. Hence, 
if they do act as respiratory oi^ans, it must be only in a secondary 
manner. They do, however, aid the larva in swimming, acting as 
fins or as rudders. When at rest the larvse have the tendency to 
move the abdomen in a wave-like fashion from side to side, the 
"gills" in this case possibly acting only as mechanical devices for 
the sturing up of the water and hence in bringing water in which 
the content of oxygen is richer near the larva. 

If they have (as many hold) a respiratory function, how can 
the larva continue to live and reach maturity, when they are 
completely removed? This seems to entirely eliminate them (or at 
least to cast much doubt on their rflle) in a consideration of 
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respiration. Other organs must take up a respiratory function after 
the removal of the caudal "gills" from the body, but this idea is 
scarcely conceivable since it would be almost impossible for the 
animal to adjust any such structures in so short a time. Since 
these other organs seem especially adapted to a respiratory function, 
their existence makes the possible respiratory function of the 
caudal gills seem quite improbable. 

II. The redal folds or gilU. The structure of these, associated 
with the observed intake and outgo of water into the rectum throi^h 
the anus, seems to warrant their inclusion in the consideration of 
possible respiratory functions. The only other function which could 
be assigned to the intake and outgo of water into and from the 
rectum is that of a locomotor one. This, however, is rather improb- 
able for several reasons. These larvte, when moving in the water, 
do so by a worm-like wriggling of the body and do not "shoot" 
through the water as do the Anisopterous larvs where the rectum 
does have a locomotor function. The water when expelled from 
and taken into the rectum does not create currents strong enough 
to propel the larva through the water. They are produced when 
the larva is at rest and in this case do not move it. 

The function of respiration, then, can be assigned to the rectum, 
until another possible means for this function can be found. The 
possible respiratory function of the skin will have to be considered 
before one can draw a final conclusion, however. 

III. The skin. The skin, or hypoderniis and chitin, of the 
larvfe, varies in thickness and hardness according to the length 
of time from the preceding moulting period. Just after exuviation 
the chitin is soft and quite transparent. Soon it becomes hard, 
thickens and becomes quite dark in color. Ramifying throughout 
the surface of the larva are innumerable, fine, thread-like trachete 
which join larger branches and finally these latter unite with the 
main tracheal trunks. The thread-like trachese being found over 
the entire surface of the larva's body, afford a very targe area exposed 
directly to the water by which the larva is surrounded. Thus the 
structure of the t^n seems to warrant its consideration as a means 
of respiration. 

IV. Spiracles. Spiracles on the thorax and abdomen are sup- 
posed to function when the larvje crawl up out of the water into the 
air. This idea, perhaps true, need not be considered here because 
we shall only deal with respiration as carried on when the larvee 
are actually submerged. However, when the larvse come to the 
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surface, and especially at the time of transformation, rei^piration 
must be carried on by this method, since the larvffi have then come 
to the end of their aquatie esistence and no longer need those means 
of respiration previously employed but rather are ready to begin 
an aerial existence, hence respiration by means of spiracles. 

Experiments. 

Various experiments made during 1916 and 1917, seem to throw 
some light upon the possible respiratory mechanisms of Zygopterous 
larvffi. The larvse used were of species of Ischnura and of 
Enailagma, obtained from small pondii at Primo3, Pennsylvania. 
Many individuals were employed, the experiments were repeated 
several times and the data for each set of experiments represent 
average results. 

The normal larva (with three caudal "gills") when observed 
under a binocular microscope and in a Syracuse watch glass, show 
rhythmic pulsations in the rectum, in the manner described by 
Calvert (1915) for the larva of Hetaerina americana, i. e., each 
pulsation consisted of three to four successive contractions of the 
rectum, followed by a pause. No uniformity, however, in the 
number of contractions per minute seemed to exist; this was possibly 
due to age, size and environment of the larvs under examination. 
Particles of carmine and of lampblack were also used and these 
were seen to go in and out of the rectum. 

The current of water taken in and expelled was not so forcible 
that a possible locomotor function could be ascribed to it. The 
currents were not strong but rather weak and of only sufBcient 
strength to be taken into and expelled from the rectum so that a 
change of water could be brought about. 

The three caudal gills were then removed as follows: the larva 
was placed under a binocular microscope as above and a fine needle, 
bent at a right angle was used to remove the gills. The needle was 
placed on the particular gil! to be taken off and the larva pulling 
away under this stunulus, broke off the gill at its attachatent to the 
posterior end of the abdomen. By this method the three gills were 
successively removed. The results obtained were the same whether 
one, two or three gills were removed at the same time or at 
intervals. The rate of rectal contractions was not increased or 
decreased at the time of operation and several hours afterward the 
contractions had not changed their regular normal rhythm. 

These larvse, after the removal of the gills, behaved normally 
and lived in a regular way, and moulted as did larvie with gills. 
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To determine whether the larvie breathed through the skin 
several experiments were conducted. Glass battery jars were 
filled with pond water and into them were put both larvte with 
gills and also those from which gills had been removed. A fine 
gauze was then stretched across the jars about two inches below 
the water's surface, so that the larvae could not come up to the 
air. Larvee kept under these conditions, as welt as those kept 
in jars from which the gauze was absent, lived for periods of four 
to six days — depending of course, upon the amounts of available 
food substances present in the water. The food question, however, 
can be eliminated, because both the larvB in the controls, as well 
as those under experiment, were kept in water obtained from the 
same pond and were under similar laboratory conditions. 

The same experiment, performed in a slightly different way, 
gave like results. Larvie, both with and without gills, were put in 
vials, the ends of which were covered with gauze, and the vials 
were then dropped into battery jars containing pond water. 
Larvse put into distilled water in the same manner as above, lived 
only one to two days — in all probability due to food and osmotic 
conditions of their environment. 

When the water was previously boiled the length of life of the 
larvie was greatly reduced — to one and one-half days when under 
the above conditions. This is doubtless due to lack of food and 
oxygen in the water used. 

Tracheal Syatem of krvs of EnnUagma sp., from Primos, Delaware County, 
PeniiBylvania. Larva No. 101. Drawings made by J. H. Bodine, November 
12. 1915. Fig. 1, doraal view. Fig. 2, dorsal view of hind end ot abdomen 
with caudal gilla. Fig. 3, ventral view. From a tranaparent specimen. (These 
are, perhaps, the first complete views, dorsal and ventral, of the trach^ system 
of an Agrionine larva to be published. A highly magnified drawing of the distal 
part of a caudal gill in lateral view was published by C. G. Carus as long ago 
as 1827.— P. P. C.) 

Abbrexriations. 
anat, aoastomoeis of trachee in ab- Imegt, left median caudal gill trachea. 

dominal segment X. lt>s, left visceral trachea. 

at, antennal trachea. meg, median caudal gill. 

dk, transverse trachea connecting pif, ptn, ptS, tracheffi of 1st, 2nd and 

dorsal and lateral longitudinal 3rd lef^, respectively. 

tracheae. rcg, right caudal gill. 

ict, inferior cephalic trachea (to maxilla regt, right caudal gill trachea. 

and labium). rift, ri^t dorsal trachea. 

leg, left caudal gill. rlt, ri^t lateral trachea. 

l<it, left caudal gill trachea. rmcgi, right median caudal gill trachea. 

Idl, left dorsal trachea. n>g, right visceral trachea, 

it, labium. ta, thoracic anastomosis. 

lU, left lateral trachea. 

The Boman numerab denote the numbers of the abdominal segments. 
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From these experiments we see, that respiration must be carried 
oa by one of two methods — (1) by the rectum or (2) through the 
integument. The probability of the passage of the air of the water, 
through the chitin of the body is quite doubtful. The larvee used 
were for the most part of rather hard, thick chitin and the passage 
of the air through this would be very slow and in ^1 likelihood 
too small in amount to serve the entire respiratory needs of the 
larvee. The possibility of the larvsB getting near or on the surface 
of the water and taking in air through the spiracles present on the 
thorax or directly through the skin is excluded, since the larva 
could not get to the surface. The only method left, by which the 
air could have been taken in, was by means of the rectum. The 
manner in which the air is taken out of the water by the larval 
rectum is one of dispute and need not be taken up here. Tillyard 
(1915) has admirably discussed this question and reference to his 
work will show the present views. 

In experiments made with other objects in view, viz., the action 
of certain gases or fumes of different chemicals, e. g., ether, chloro- 
form, etc., upon the heart's action, very interesting phenomena 
were observed with respect to their effects upon the contractions 
of the rectum. The details of these experiments will not be given 
now, but their effects on the respiratory phenomena in which we 
are interested will be considered. 

Before the various gases affect the action of the heart, violent 
contractions of the rectum always precede and very shortly afterward 
the effects upon the heart's action can be observed. In an animal 
which has been under the influence of the gas and is recoverii^, 
similar contractions of the rectum can be observed before the heart 
again beats normally. These observations would seem to show 
that the gas b first taken into the rectum and distributed from it 
to the other parts of the body. The contractions, when the animal 
is recovering, would also seem to indicate that air must be carried 
to the tissues before normal activities could again be resumed. 

If the larvtB breathe through the skin, these contractions of 
the rectum would be quite superfluous. They cannot be due to the 
action of the gaa used, as when the larva was recovering, it was kept 
in normal atmosphere, away from the effects of the gas. Hence 
the rectum must in some way act as a respiratory center for the 
larvs. 

The distribution of the trache», and the general structure of the 
rectum of the larvs employed in these experiments correspond 



,y Google- 



1918.] NATURAI, SCIENCES OF PHILADELPHIA. Ill 

fairly closely to that of the other species studied in the papers by 
CulleD, Jamieson, Carroll and Calvert. 

Whether the air which enters the rectum is earned from it by 
the tracheiB or whether it diffuses through into the spongy tissue 
in contact with the basement membrane of the rectum and is then 
carried by the blood to the different parts of the body, is at present, 
rather difficult to say on purely physiological grounds and will 
require more intensive study. 

From a morphological study of the species of larvse used in my 
experiments, carried out in a way similar to those of Calvert, 
Jamieson, Cullen and Carroll, I find that the number of tracheee 
and of tracheoles, distributed to the rectum is very small — much 
too small to supply or take up sufficient oxj'gen for the resinratory 
needs of the larvte. Doubtless the greater part of the oxygen 
diffuses through the spongy bands as su^ested by Carroll. 

If oxygen from air in the water diffuses through the walls of the 
rectum and is taken up by the blood and is thus distributed to the 
various parts of the body, the tracbete and tracheal trunl^ must 
be accessory structures, since otherwise the oxygen would have to 
be taken up by them from the blood and be distributed by them 
to the various parts of the body. This is hardly conceivable, since 
the blood is found to circulate freely to all parts of the body. One 
fact which would point to such a function of the blood is, that the 
heart's action when subjected to different gases, is not interfered 
with until after violent contractions of the rectal wall have taken 
place, showing that possibly the gas is carried directly to the heart 
by means of the blood and not by means of the tracheie. On the 
other hand, from morphological studies already cited (Calvert, 
Cullen, Jamieson and Carroll) we see that the tracheal supply to 
the rectum and especially the manner of ending of the tracheoles, 
would seem to indicate the possible diffusion of the oxygen through 
other places than those where these tracheoles end (Carroll). It 
such a condition is found, the problem becomes one quite different 
than heretofore supposed — the tracheoles and tracbese then must 
play only a secondary r6;e in the distribution of oxygen to the body 
if at all; the blood must be the important means of transportation 
of oxygen either to the tracheie, or directly to the various parts 
of the body. 

Tillyard (1916) says regarding the mode of diffu'don of air in 
Zygopterous larvse: "The diffusion of CO* outwards into the rectal 
water supply, and the diffusion of air inwards, is undoubtedly effected 
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through the rectal epithelium without any spedaliaation of the 
tracheal supply of that region, and the exchange must be regarded 
as being primarily one between the blood of the larva and the water 
in the rectum, quite irrespective of the tracheal system, which is 
bound to benefit sooner or later by the change." His idea based 
almost entirely upon speculative grounds, perhaps can be better 
justified after the detailed morphological work on the tracheal 
supply has been done. His attempt, however, to cotcelate the 
thickened folds of rectal epithelium of Zygopterous larvfe with the 
basal pads of Anisopterous larvse, especially as regards the elimina- 
tion of carbon dioxide, are, perhaps, not so well founded. The 
detailed morphol(^cal work has shown that these folds are the 
definite cellular parts of the rectum and have a tracheal supply. 
The great quantities of spongy tissue present between the folds 
suggests the supposed function attributed by Tillyard to the folds 
themselves, viz., the elimination of carbon dioxide. 

Conclusions. 

1. Zygopterous larve breathe by means of the rectum from 
the time of hatching until transformation. 

2. Caudal "gills" serve only in a mechanical way, as rudders 
in the locomotion of the larve. 

3. Respiration through the skin of the larva is doubtful, but 
if it takes place, is only in a very slight degree, not supplying enough 
oxygen for the respiratory needs of the larva. 

4. Regular rhythmic contractions of the rectum take place 
throughout the aquatic life of larvEe. 

5. Rhythm of recta! contractions is not interfered with by 
removal of the caudal "gills." 

Bibliography. 

Calvert, P. P.— 1915. Studies on Coata Rican Odonata. VII. The 
WaterfaU-DweUere: The Internal Organs of Thaumaloneura larva and the 
Respiration and It«ctal Tracbeation of Zyeopteraus larvs in general. Enl. 
News, XXVI, pp. 385-395, 435-447, PU. XV-XVIl, I text figure. November, 
December. (Aa this paper contains a bibliography, the titles of the worka of 
earlier authori* are not listed here.) 

Carroll, M.— 1918. The Hind-gut, Abdominal Trachea and Rectal 
Respiration in the larva of Mecist<^aster modentua from Costa Rica. Pro- 
ce«aings, Academy of Natural Sciences of Philadelphia, LXX, pp. 86-103. 

CuLLEN, A. M. — 1918. Rectal Tracheation of Argia putrida larva. The 
same Proceedings, LXX, pp. 75-Sl. 

Jamiebon, J. P. — 1918. The Tracheal Supply of the Rectum of the Larva 
of Aj^a talamanca from Juan Vifiaa, Costa Rica. The same Proceedings, 
LXX, pp. 81-8i. 



,y Google 



1918.] NATURAL SCIENCES OF PHILADELPHIA, 113 

TiLLTABD, R. J.— 1915. On the Phyaiology ot the Rectal Gills in the 
Larrs of Anisopterid Dragonfliea. Proc. Lina. Soc. New South Wales, XL, 
pp. 423-437, PI. XLVII, December 10. 

— 1916. Further Obaervations on the Emergence of Dragonfly-larvje from 
the egg with Special Reference to the Problem of Respiration. Op. cit., XLI, 
pp. 38»-416, 5 text fimure?. September 13. 

—1917. On the Morpholep ot the Caudal Gilla of the Larvie of Zysopterid 
DraKonSiee. Introduction, Part I {General Morphology), and Part II 
(Studies of the Separate Types). Op. cU., XLII, pp. 31-112, Pla. I-VI, 32 text 
tiKures. July 11. (Appe^«d after the couclueion of Mr. Bodine's work, 
but added here for the sake of completeness of reference.) 



yGoogle 



PROCEEDINGS OF THE ACADEMY OF 



HEW aSITEIlIC KAKBB FOB IFPPSB CBETACEOUB QABTBOPDDA. 
BT.BRTJCB WADB. 

la a recent paper entitled New and Litile Known Gastropoda from 
the Upper Cretaceous of Tennessee, published in the Proceedings of 
The Academy of Natural Sciences of Philadelphia for September, 
1917, pp. 280-304, there were several errors which crept in because 
of the necessity of preparing the paper for publication after the writer 
left Baltimore and had entered the V. S. Artillery service. 

It is the purpose of this brief note to rectify these mistakes and 
omissions. The family name Fusida should have been inserted over 
the genus FaUiSvxus on page 284, and similarly the family name 
BusyconidfB should have been inserted over the genus BoUeneUa on 
page 285. 

The generic term Hyllvs (page 281) baa been found to be much 
preoccupied and the new name Parafuaua is here proposed to take 
its place, the type thus becoming Parafusua caUilaieras and the 
second species, Parafiieus coloratua. Similarly the term Scobina 
(page 286) is preoccupied and for the latter the name HaplovoliUa is 
proposed, the type species becoming Haplovoluta bicarinala. The 
new Buccinoid genus Seminola is not r^arded as beii^ preoccupied 
by the Coleopteroid genus Seminolua of Mulsant (1869) although 
the two are dangerously alike and a different term would have been 
proposed in the first instance if the writer had been aware of 
Mulsant's genus. 
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MEETING 
IN MEMORY OF SAMUEL GIBSON DEXON, M.D., LL.D., Sc.D. 

Edwin Grant Conklin, Ph.D., Sc.D., Vice-President, in the 
Chair. 

The Presiding Officer, in opening the meeting, remarked : 

We have met to commemorate the life and public services of a 
distinguished man, Samuel Gibson Dixon, who has passed forever 
from our view, but whose influence and labors will remain long 
after we also shall have joined the "great majority." Others who 
knew him most intimately in the various phases of his many-sided 
life and work will speak at length of his services to science, to the 
State and to this Academy, but as one who was associated with hira 
for many years in the Council of the society, I cannot refrain 
from calling attention to the many evidences of his ability and 
foresight which are all around us. This very hall in which we are 
meeting we owe to hia activities. The Academy had a great history 
when Dr. Dixon became its President. It had great collections, 
an unexcelled library, a distinguished scientific staff, and a national 
and international reputation in science, but it was inadequately 
housed and endowed. With great energy and ability Dr. Dixon 
set himself to the task of providing a suitable home and a lai^er 
endowment for the institution. Contrast the old building with the 
present group of buildings, the old Library Hall with this cheerful 
and inspiring one, the old accommodations for the scientific staff with 
their present work-rooms and laboratories. We might truly write 
on his memorial tablet, "He found the Academy crumbling 
serpentme and left it enduring steel and stone." 

Dr. Conklin then presented the Hon. John Cadwalader, Vice- 
President of the Academy; Witmer Stone, Sc.D., and B. Franklin 
Royer, M.D., who made the following addresses: — 
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IBOAL ATIAIlnmrTB OF DOCTOB DIZOK. 
BY JOHN CADWALADER, LL.D. X 

Dr. Sauuel Gibson Dixon was a man of such varied abilities and 
had exerted them to such an unusual degree in benefiting his fellow- 
men that ail phases of his life present points of interest and justify 
the consideration of his career in its different periods. 

In his very early years he exhibited such activity of mind and 
such earnestness of purpose that his father said of him that "there 
seemed to be no limitation to hb development." When a man has 
been a successful lawyer, a doctor of medicine, filling an important 
chair in a leading medical school with high scientific attainments ; 
for twenty-two years the President of the Academy of Natural 
Sciences of Philadelphia, and in 1905 assuming as Commissioner 
the entire control of and practically creating the Health Depart- 
ment of the Commonwealth of Pennsylvania under the continuous 
reappointments by four Governors, it may well be said of him that 
his life has been remarkable and well spent. 

The Chairman has spoken and others will speak of his work for 
the Academy and for sanitary science. I have been asked to refer 
to those years during which he devoted himself to the law. 

The law has been well called "A Jealous Mistress," requiring un- 
tirti^ attention. Dr. Dixon only entered on the threshold of a 
lawyer's life and, of course, had not reached the stage of distinction 
which only comes to men after years of experience. I am sure, 
however, that his study and limited time in practicing the profession 
had a distinct influence in his career. 

The material growth of industries and commercial interests 
of all kinds has brought into such prominence the "Captains of 
Industry" and "Napoleons of Finance" that the great profession 
of the law is not appreciated as it was half a century ago and for 
centuries before that time. Lord Campbell, in dedicating his "Lives 
of the Chief Justices of England" to his son Dudley, wrote: "As 
you have chosen the noble though arduous profession of the law I 
dedicate these lives to you in the hope that they may stimulate in 
your bosom a laudable ambition to excel, and that they may teach 
you industry, energy, perseverance and self-denial," and "ever bear 
in mind that truly enviable reputation is only to be acquired by 
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independeace of character, by political consistency and by spotless 
purity both in public and private life," 

Dr. Dixon's early leaning was the study of chemistry and from 
that to medicine generally. His health, however, as he reached 
manhood was not good and he went to Europe, visitii^ Vienna in 
1873 during the World's Exhibition held in that year. On his return, 
when about twenty-five years old, he entered the office of his brother, 
Edwin S. Dixon, and studied law with him and at the Law School 
of the University of Pennsylvania, being admitted to the Bar on 
June 30th, 1877. 

It is of interest to recall the fact that Dr. Dixon's immediate 
predecessor as President of the Academy, Gen. Isaac J. VVistar, 
was also a man of varied pursuits and until the Civil War 
practiced law. 

In 1886 Dr. Dixon received his degree of Doctor of Medicine from 
the University of Pennsylvania, eo that his years at the Bar were 
not more than six. The importance of those years in rendering 
more useful his distinguished career in his later activities is not 
probably recognized by many. 

The trainii^ in a lawyer's ofiice before the system of acquiring 
knowledge of the law entirely in a school, as at present, was of great 
value. A student under a careful preceptor was guided in his reading 
and studies. He had the advantage of being able to apply his 
knowledge to the daily business of the office. Typewriters and 
stenographers and even office boys had not then been introduced, 
and fdl letters and papers were copied, notices were served and 
messi^es carried by the students. The student then not only 
acquired practical knowledge of the duties of a lawyer, but he 
became known to the members of the Bar and clients in a way that 
enabled him to gain their confidence if it was deserved. 

In an office of general practice every kind of business and occu- 
pation and the method of being conducted have to be investigated. 
A lawyer should be an expert accountant and bookkeeper, with an 
insight into ail commercial and manufacturir^ methods. Until 
title companies superseded the work of the conveyancer, I mean in 
the correct sense and not that of a scrivener, which is usually meant, 
the law>'er had to possess the closest familiarity with all the 
incidents connected with real estate and mortgages and the rights 
of inheritance. In these and many other fields the lawj'cr of fifty 
years ago was very truly Une homme d'affaires. 

The profession of the law Is more important in this country than 
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in any other, as we live under the written Constitutions of the 
State and the United States, It is extremely difficult for any man 
not trained in the law to comprehend his duties as a citizen. We 
all realize if a Legislature or Congress passes an Act that affects our 
interests we must consult a lawyer to ascertain how we are to meet 
its requirements. The recent income tax laws are in point. But 
very few think of the fundamental constitutional regulations that 
override and control all legislation. It is lai^ely for these reasons 
that lawyers have been called upon to fill every class of executive 
duty. A few years ago a greater number of railroads were presided 
over by lawj-ers than by any other class of men, and the great trust 
companies and even banks seek lawyers as their presiding officers. 

I have referred to these facta to apply them to the case of our 
late President. Short as his career was at the Bar, his keen clear 
intellect had grasped the main principles of the law and he had 
entered upon a successful professional life. Admitted in 1877, as 
early as January Term, 1S7S, his name appears in the Supreme 
Court Reports. The case referred to was one involving a nice point 
of law, and the opposing counsel was a leader of the Bar and one of 
the most distinguished men in the profession, the Hon. Peter McCall. 
The case was decided in favor of Dr. Dixon's clients, an important 
fact for a young advocate. 

The office of Edwin S, Dixon and Samuel G. Dixon was noted 
for its accurate and careful attention to everj' case and matter sub- 
mitted to it. In connection with cases involving real estate they 
were especially competent and met on equal terras the Nestors of 
that branch of the law at that time, Eli K. Price, Edward Olmstead, 
William Henry Rawle and Henry Wharton, These were the men 
at that date who practically controlled all transactions involving 
land titles. The details of a lawyer's practice are not of general 
interest, and I do not recall any incident in Dr. Dixon's years at the 
Bar requiring special mention. What he gained in those eight 
years of study and practice he never foi^ot, and those who have 
been associated with him on the Council of the Academy can all 
testify as to his clear insight and sound judgment on questions 
affecting its material interests as distinguished from the scientific 
work which demanded his greater attention. 

Dr. Dixon fully appreciated all that Lord Campbell said of the 
legal profession and followed his precepts while a lawyer and in all 
of his other relations in life. He knew that to excel "industry, 
energy, perseverance and self-denial" were essential. The envia- 
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ble reputation he secured could not have been acquired without 
" iodependence of character and by spotless purity in public and 
private life. " 

The interesting home owned and lived in for six generations of 
his mother's family called "Waverly," where he was bora, still' 
belongs to them. Adjoining Bartram's Gardens the three hundred 
acres reached the Schuylkill River, where, from their own wharf, 
they shipped the farm products and caught the shad in the spring, 
justly prized from those waters. The city's growth has destroyed 
these advantages which the earlier generations enjoyed, but it is 
rare that any home in this country remains in the possession of the 
sixth generation of any family. 

Interesting as was his eariy home, his late residence, near the 
romantic Mill Creek and overlooking the beautiful hills beyond 
Ardmore with the rare trees and shrubbery and attractive farm 
land, was one in which he m^ht have passed his latter days 
in the truest enjoyment. He gave himself no rest, however, and 
even the hottest days of summer were spent at Harrisburg in the 
strenuous periormance of his great work of protecting the people 
of his State from the scourge of disease. 

Dr. Dixon was essentially a Philadelphian. He possessed that 
modesty and freedom from the desire for notoriety or personal 
distinction which has marked so many of the great men of oiir 
city and State. This building, in which is now safely housed the 
invaluable collections which he and his predecessors have obtfuned 
and his work in securing pure air and preserving the waters of the 
State from pollution, are far greater monuments than any column 
that could be erected in his memory. A plain tablet recording his 
name, but not his deeds, as in the case of Frankhn, is all that is 
necessary. Dr. Dixon's monuments at least cannot be overlooked. 

My warm friendship for Dr. Dixon renders it a pleasure to con- 
tribute in any way to the respect which is owed to his memory, 
and as a lawyer to record the fact of his having been one of that 
brotherhood. 
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DOCTOB DIZOH'B LIFE &HD 8SBTIGSB TO THE ACASBHT. 

BY WITUEtt STONE, BCD. 

An institution such as this Academy demands the services of 
many types of men, and of these three seem to stand out most 
prominently before us. There is the student of the Natural Sciences, 
entirely absorbed in his researches, who sheds glory upon the society 
by bis discoveries; the benefactor, through whose generosity these 
researches are made possible; and the executive, the man of affairs 
imder whose direction the institution is developed. 

One of these is equally as important as the other in the welfare of 
the institution, and lacking any one of the three, successful develop- 
ment is impossible. 

It is to the last category that Sauuel Gibson Dixon primarily 
belonged, and it b his untirit^ energy and devotion in guidit^ the 
development of this institution, as executive Curator and President 
for nearly a quarter of a century, that constitute his great gift to 
this Academy. 

But great as were his services as executive, he was more than this. 
Directly or indirectly he filled the role of benefactor as well, by 
securmg the funds which made possible the development of the 
plant of the Academy from the modest building which housed our 
collections twenty-five years ago to the commodious museum, 
library and laboratories of to-day. Then, too, hb experience in 
medical research gave him a sympathetic interest in the work of the 
staff and influenced him in guiding the development of the institu- 
tion along the lines of scientific research which was its original 
province and to which it? reputation has always been due. 

The extent of Dr. Dixon's services to thb institution and through 
it to science in general is appreciated by few outside of our officers 
and members. It was his later labors in the field of preventive 
medicine and sanitation, as Commissioner of Health of Pennsylvania, 
that brought him his great renown, not only throughout the extent 
of thb Commonwealth but far beyond its borders as well, and have 
made hb name a byword in every household of the State, coupled 
always with the thought of public health. But the details of this 
work, by far his greatest achievement, as well as his career in the 
law and its influence on his later activities, are treated of by others, 
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and I must confine myself to a consideration of his services to this 
Academy. 

Dr. Dixon was bom on March 23, 1851, in the old Gibson home- 
stead on the Schuylkill River below Bartram's Garden, where his 
family had resided since 1721. His father, Isaac Dixon, a respected 
merchant of Philadelphia, and his mother, Ann Gibson, were mem- 
bers of the Society of Friends, and it was under the influence 
of the quiet Quaker environment so charatrteristic of our city that 
his early life was spent. 

As a boy he attended the Friends' School at Fifteenth and Race 
streets and the Mantua Academy in Philadelphia, then in charge of 
Prof, Hastings. He later received iastruction from private tutors- 
with the idea of preparii^ for Harvard University. Failure in health, 
however, necessitated a rest from his studies, which was followed 
by a trip abroad. Upon his return home all thought of a college 
course was abandoned and he decided to devote himself to business 
and the study of law. He took a course in the Mercantile College 
of Philadelphia and then entered the law offices of his brother, 
Edwin Saunders Dixon, and attended the Law School of the Univer- 
sity of Pennsylvania, being admitted to the Bar in 1877. He con- 
tinued his law practice for six years, but the necessary confinement 
and constant strain of office work proved too much for his constitutiott 
and once more he was forced to seek rest. 

Realizing the necessity for a permanent change of occupation, 
he now conceived the idea of devoting himself to the scientific side 
of medicine — a subject which in spite of his choice of the law as a 
profession had always possessed a deep attraction for him. With 
this object in view he entered the Medical School of the University 
of Penasylvania in the autumn of 1883 and received his degree of 
M.D. in 1886. He won distinction in his studies and while still an 
undergraduate was appointed an assistant demonstrator in physi- 
ology under the late Harrison Allen. 

An attack of typhoid fever during the closing part of his course 
nearly forced him to abandon his studies, but with characterbtic 
determination he continued his work and passed his examinations. 
Almost immediately afterward he sailed for Europe, in an effort 
to regain his health in rest and change of scene. Returning in 1888- 
he was appointed Professor of Hygiene at the University and soon. 
after became Dean of the Auxiliarj- Department of Medicine. 

In 1889 he again spent several months in Europe, this time in 
various medical schools in special lines of study connected with 
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bis college work. He took courses in Bacteriology, a scieDce thea 
in ite infancy, under Crookshank at King's Collie, London, and 
4inder Klein at the College of State Medicine in the same city, 
while he studied also under Pettenkofer at Munich, investigating 
methods of sewi^e disposal, purification of drinking water and 
other hygienic subjects. 

His duties at the University soon became irksome to bim and he 
longed for more opportunity for original research. He had in 
1889 anticipated Koch in the discovery of the branched form of the 
tubercle bacillus, and had conceived the possibility of the use of an 
attenuated culture as a preventive of tuberculosis. In experiment 
be had actually produced immunity in a Guinea-pig, and further 
investigation of the problem was absorbing all his attention. 

As a result he withdrew from the University and determined to 
establish a private laboratory elsewhere. Through the su^estion 
of Dr. Henry C. Chapman he came to the Academy of Natural 
Sciences. Dr, Dixon ■ was elected a member of the Academy 
February 25, 1890, and in the autumn of that year was granted 
the use of a room at the eastern end of the old Race street building, 
-which he fitted up as a laboratory. Here for several years, personally 
and through assistants, he carried on active bacteriological researches. 
He took part in the meetings of the Academy, became a member of 
the Microscopical and Biological Section and was elected Professor 
of Microscopic Technology. He again visited Europe soon after 
■establishing his laboratory at the Academy and made the personal 
acquaintance of Koch, Virchow and other noted foreign bacteriolo- 
[gists. 

Dr. Dixon's intimate association with the Academy naturally 
led him to take a deep interest in the affairs of the institution and 
at the close of the year 1891 he was elected a Curator, becoming 
executive Curator in 1893 and President on December 31, 1895, 
retaining both ofBces until the time of his death. 

With the assumption of the duties of executive Curator his 
personal researches in Bacteriol<^y at the Academy, for the time 
beii^, came to an end, and his whole time and energy were devoted 
to the Academy's affairs and to the business management of a 
large estate of which he was executor. 

At the time that his Curatorship began there had been little 
change in the arrai^ement of the museum since the Academy had 
first moved to its present site in 1876. There was but one salaried 
man in charge of the collections, and while several departments 
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were in the care of the members of the sections or of individual 
volunteers, the preservation of most of the historic material beloi^ing 
to the institution was a serious problem. Dr. Dixon, assuming the 
position of executive Curator without salarj', took over all the 
responsibilities of the museum management, instituting many 
reforms and introducing more businesslike methods. Needless to 
say almost his entire time was spent at the Academy. 

Shortly after his election to the presidency the mutiificeiit bequest 
of the late Robert H. Lambom became available, and he was by 
virtue of his two offices able not only to direct the general appro- 
priation of this fund, but also to carr>' out in detail the further 
development of the museum, which had long been ham[>ered by 
lack of means. Gradually additions were made to the museum staff 
until all of the perishable collections were under the care of salaried 
specialists. By constantly conferring with the members of the 
staff he ascertained the needs of the several departments and these, 
under his direction, were provided for as far as possible. Modem 
cases both for storage and exhibition purposes were installed and 
the way opened for the accumulation and systematic arrangement 
of the extensive study collections which have been brought together 
in recent years, and which have made the Academy more than ever 
a Mecca for systematLsts from all parts of the country-. 

Later Dr. Dixon, largely through his personal efforts, secured 
several appropriations from the State with which the museum 
building was enlarged, improved and rendered fireproof — while a 
new library and a commodious lecture hall were erected, providing 
for two other important branches of the Academy's activities. The 
details of all this constructive work — plans, contracts and specifi- 
cations — he insisted upon attending to in person, as well as carefully 
superintending the buildmg operations as they progressed. The 
provision of a fireproof stack for the safeguarding of the priceless 
library of the Academy was a matter of the greatest satisfaction to 
Dr. Dixon, as it has been to all who are acquainted with its riches. 

In the extension of public education at the Academy, Dr. Dixon 
took an earnest interest and through his influence the Ludwick 
Institute, of which he was a director and later Vice-President, was 
led to establish a course of free public lectures at the Academy 
under the direction of the Lecture Committee, primarily for the 
benefit of school children and teachers, in which popular courses 
in various branches of natural history are given every year, 

A mere summary of developments and improvements in such an 
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institution as this mean but little unless one is familiar with early 
conditions and those which we face to-day. Many can no doubt 
remember the cramped antiquated museum building of twenty- 
five years ago — ^the scarcity or absolute lack of study material 
and a single Curator in chaise, who from force of circumstances 
could be little more than a Curator. From this you have seen the 
development of a great modem museum, with an enormous research 
collection and a competent staff of specialists constantly engaged in 
its exploitation and in the preparation of valuable scientific contri- 
butions for publication in the Academy's Proceedings. 

Such a development can only be effected throi^h the wise direction 
and ecoaomic management of a competent executive. In carrying 
it out Dr. Dixon gained nothing but the satisfaction of a good work 
brought to completion, while it entailed on his part an amount of 
voluntary sacrifice of time and energy that few men feel like giving. 
These are facts that do not show on the surface and are easily for- 
gotten, but they sliould not be lost sight of in estimating the value 
of such service. 

In June, 1905, Dr. Dixon was appointed Commissioner of Health 
of Pennsylvania, and immediately began the development of the 
State department which stands to-day as his greatest monument. 
Through all these years he maintained his office at the Academy, and 
many of his plans, especially for the enlargement and improvement 
of the building, were carried to completion during the period when 
the multifarious duties of hLs lai^er office were such that most men 
would have found them alone impossible. Naturally, of late years 
with the activities and responsibilities of the Health Department 
ever increasing. Dr. Dixon was able to devote less and less time to 
the Academy, but the planning of earlier years had placed the 
institution on a basis upon which it ran smoothly and needed less 
and less the detailed attention of the executive. During his long 
connection with the Academy Dr. Dixon served upon many of its 
committees, being Chairman of the Building Committee and also 
of the Committee in charge of the Centenarj' Celebration in 1912. 

In March, 1892, he was appointed to act for the Academy in con- 
junction with the State Board of Health in making a bacteriological 
exhibit at the World's Columbian Exposition at Chicago. He little 
thought at that time that he would in a few years be head of the 
department that was to supersede the State Board in caring for 
the health of the Commonwealth. ; 

During the early nineties he made several communication? and 
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presented several papers at the meetings of the Academy, dealing 
mainly with the development of Bacillus tvberculosis, but including 
also accounts of Bacillus typkosis and Actinomyces as well as of 
beri-beri and the bacteriological examination of drinking water. 
About this time, through his efforts, the Pemisylvania Antitubercu- 
losis Society made the Academy its meeting place and Dr. Dixon 
became its Vice-President, thus emphasizii^ his interest in what was 
to become one of his greatest achievements. 

In 1898 Dr. Dixon was appointed on the Board of Public Education 
in Philadelphia and took an active part in improving the hygienic 
conditions in the city schools. He was Vice-President of the 
Zodlogical Society of Philadelphia, a Director of the Wistar Institute 
of Anatomy, trustee of the University of Pennsylvania, Feilow of 
the College of Physicians, Past President of the Pennsylvania State 
Medical Society and a member of numerous medical and scientific 
organizations. In 1909 the University of Pennsylvania conferred 
upon him the degree of Doctor of Laws, and in 1916 Lafayette 
College honored him with the degree of Doctor of Science. 

In a life so fully occupied with duties of his official and executive 
position as was Dr. Dixon's there seemed literally no time for 
recreation. But in the rare moments when he did indulge in holiday 
trips or in days of rest in the beautiful country place which he had 
built at Black Rock, near Bryn Mawr, his deep interest in nature 
asserted itself. He was always quick to notice unusual birds, 
striking wild flowers or strange insects, and upon his return to the 
Academy would seek the aid of specialists in determining their 
identity and learning somethii^ of their history, usually adding 
some original suggestions as a result of his keen powers of obser\'a- 
tion. Horticulture, too, was a favorite hobby and the Rhododendron 
thickets and beds of rare plants that he succeeded in establishing at 
Black Rock Farm were a source of sincere pleasure and gratification 
to him. 

His visits to the famous tuberculosb sanatorium which he had 
established at Mont Alto were always a great pleasure to him on 
account of the splendid mountain scenery and the beauty of the 
more intimate natural surroundings, of which, on his return, he 
never failed to speak. This love of nature was always in evidence, 
and from early youth he had delighted in hunting trips with gun and 
dogs, which led later to moose hunts in Maine and ducking trips to 
the clubs of the South Atlantic seaboard. But he indulged in such 
recreation far too little, especially durii^ the later years of his life, 
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seeming to neglect in his own case the care that he was ever urging 
upon others to conserve their strength and health. 

Even before his appointment as Health Commissioner those who 
were closely associated with Dr. Dixon were aware of the inroads 
that constant attention to his business and executive duties were 
makit^ upon his health, and on several occasions he had suffered a 
temporarj' breakdown. His was a nature that must delve into all 
the details of every matter under consideration, to make sure that 
there was no possibility of mistake and that nothing had been 
overlooked. Praiseworthy as is such a practice, probably no consti- 
tution can stand it indefinitely, and in the work of the Department 
of Health it reached the limit of human endurance. 

Even during his long illness, which b^an about the end of July 
last, Dr. Dixon's indomitable will continued to assert itself, and for 
a long while he continued to direct the affairs of his department 
from his sick bed and to consider the more important matters con- 
nected with the administration of the Academy. As time went 
on, however, he became less and less able to make such effort and 
the final rest from his labors came on February 26, 1918. Dr. 
Dixon was married in 1881 to Miss Fanny Gilbert, and she and a 
daughter, Catharine H, Dixon, survive him. 

Dr, Dixon had held the office of President of this Academy longer 
than any other incumbent, with one exception, having just been 
elected for hb twenty-third term, and no other President had seen, 
during bis administration, such a physical expansion and develop- 
ment of the institution. These things speak for themselves and bear 
testimony of his executive ability and his devotion to the Academy. 
To the country at large his work as Commissioner of Health is his 
monument, and he will stand for all time as an example of the 
highest ideal of faithful service in public office and as an unselfish 
benefactor of the people in his campaign for public health. 

To those of us who knew him here in the halls of the Academy, 
however, there will always be memories of the personal side of his 
relations to the institution and to the staff — his kindliness and 
sympathy, his interest in the work of every individual, and back of 
it all that constant desire, ever present, ever conspicuous, to advance 
the Academy's interests and to meet its needs as he saw them; a 
service, like that rendered as Commissioner of Health, which brought 
greater benefits to others than it did to himself. 
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DOCTOR DIZOIt'S WOBK IH BAHITABT BCIEHCE. 
By B. FHANKUN ROYER, M.D. 

Acting Commissioner ol Health, Commonwealth ot Poninylvania. 

The foundation of Samuel Gibson Dixon'b unprecedented accom- 
plishments in sanitary science was laid the day he took up the study 
of law in the offices of his brother, Edwin Saunders Dixon; and 
the erection of the superstructure began with bis matriculation in 
the Medical Department of the University of Pennsylvania, It was 
probably because ot his scientific bent of mind and his interest in, 
chemi5tr>' and in physiological processes, in good part brought 
about by a break in health and search for recovery in 1881, that h& 
gave up law and studied medicine. So far as hLs intimate friends 
in the medical class of 1886 know, he did not, as a student, give 
any indication, either that he was especially qualifying for or antici- 
pating a career in preventive medicine. While a student, however, 
he did show unusual interest in chemistry and in the scientific side 
of physiology and before the completion of bis course he had received 
an appointment from the University IVustees as Assistant Demon- 
strator in Physiology, the main chair beii^ so ably filled by the late 
Harrison Al'.en. Throughout his life Dr. Dixon repeatedly referred 
to this pleasant association and to the stimulation for research work 
given him by his early master in physiology. 

The major Medical Faculty of the University of Pennsylvania 
during the years when Dr. Dixon was a student (1S82-1S86) included 
a number of intellectual giants. The Professors in 1885 and 1886 as 
listed in the annual catalogue of the School of Medicine were as follows i 

Alfred Still*. M.D., LL.D., Emeritus Professor of Theory and 

Practice or Medicioe. 
Harrison Allen, M.D., Emeritus Professor of Physiology. 
JoBEPa Leioy, M.D., LL.D., Professor of Anatomy. 
Richard A. F. Penrose, M,D., LL.D., Professor of Obstelrics and 

Diseases ot Women and Children. 
D. Hayeb Aqnew, M.D., LL.D., John Rea Barton Protesaor of Surgery 

and ProfesEor of Chnical Surgery. 
William Pepper, M.D., LL.D., Profeaaor of Theory and Practice of 

Meditine and Professor of CUnicai Medicine. 
William Goodbll, M.D., Profeaaor of Clinical Gynecology. 
James Tyson, M.D., Professor of General Pathology' and Morbid 

Anatomy. 
Horatio C. Wood, M.D,, LL.D., Professor of Materia Medica, 

Pharmacy and General Therapeutics. 
Theodore G. Woruley, M.D., LL.D., ProfesBor ot Chemistry and 

Toxicology. 
John Abhbdrbt, M.D., Professor of Clinical Surgery, 
WiLUAM OsLER, M.D,, Professor of Clinical Medicine. 
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The influence of such a remarkable group of America's greatest 
medical teachers undoubtedly molded the mind destined to chart 
«o original a course along new public health lines later in life. 

Graduating with honor in 1886 at the ^e of thirty-five years, 
the doctorate degree was given to a man broken in health, and in 
the early stage of what proved to be mild enteric fever. By special 
arrangement his final medical examinations were given prior to his 
sailing for Europe, the prostratit^ illness not being definitely 
•diagnosed until Queenatown was reached. Here under the care 
of Dr. W. L. Townsend, in consultation with the celebrated Sir 
Lauder Brunton, and later joined by the master in therapeutics, the 
brilliant Dr. Horatio C. Wood, Dr. Dixon won the battle against 
-what his physicians thought would be a fatal illness. Those of 
■us who have been closely associated with Dr. Dixon's work in 
sanitary science have always felt that the influences of the kindly 
and helpful Townsend and the stimulation of the brilliant thera- 
peutist Wood, together with the association and life friendship of 
the learned Sir Lauder Brunton, influenced the young medical mind 
to study the then infant branch of hygiene — a branch of medicine at 
that time receiving its greatest impetus on the continent of Europe, 
particularly in Germany. 

After a prolonged holiday in Europe and complete restoration 
to health. Dr. Dixon returned to Philadelphia in 1888 and was 
made Professor of Hygiene in the Medical and Scientific Depart- 
ments of the University of Pennsylvania, and later in the same 
medical school year was appointed Dean of the Auxiliary Depart- 
ment of Medicine. Dr. Dixon, while holdii^ this Chair, established 
the first laboratory of hygiene in the University of Pennsylvania 
and one of the first on the American continent. 

In 1889, several months' study in Europe, undertaken with a 
resolution to perfect himself to teach the science of bacteriology, 
brought him under the tutorship of Cruikshank, the celebrated bacte- 
riologist in Kmg's Collie, London, and gave opportunity for taking 
a special course in bacteriology under Professor Klein of the College 
of State Medicine in London. It was while a student under Klein 
that Dixon made a notable observation, one by which he will perhaps 
be best remembered as a scientific investigator. 

As he sat on his stool in Klein's laboratory, looking through 
the microscope and carefully searching a well stained slide prepara- 
tion made from a culture of tubercle bacilli, he made the observation 
that certain of these oi^anisms were club shaped and others appar- 
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entiy had little shoots or branches. Dr. Dixon was very fond of 
telling of the skepticism in the minds of the other students of this 
laboratory, and perhaps even in the thought of open minded Klein 
himself, when they were permitted to look at the branched forms in 
this microscopic field. Some said the onanisms were lying across 
each other, or that the end of one bacillus projected against the 
side of another; but Klein said, "Dixon, if this branching is true, 
you have made a great scientific discovery." He repeated his 
work, he checked his technique, he wrote a splendid little paper 
and illustrated it with a drawii^ which he made himself, showing 
the new form. That little paper and that small illustration prepared 
by the youth in research work attracted the attention of the 
scientific world and fixed a reputation in science. 

This brilliant observation in all probability led him into further 
research in tuberculosis, but in order to still better equip himself 
as a teacher of hygiene, he did not return to his Chair without 
having studied with the most noted hygienist of that time, Petten- 
kofer of Munich. It was in 1889, while studying in the Laboratory 
of Hygiene, Munich, so far as we know, that he undertook his 
first studies in purifying large water supplies and the purification of 
sewage. 

On his return to Philadelphia, late in 1889, he was made Professor 
of Sanitary Engineering in the University of Pennsylvania, and in 
October, 1889, we find him publishing a paper on the Treatment of 
Sewage in London. An opportunity has not been had to review 
the notes of his lectures given during this school year, but those 
who had the privilege of listening to his instruction, and who are in 
a position to contrast this instruction with the practices established 
under his supervision in the State Department of Health of the 
Commonwealth of Pennsylvania, see worked out in practical detail 
what was then considered imaginative and by some medical men 
almost impracticable and visionary. 

In 1890, Dr. Dixon gave up his association with the University 
of Pennsylvania to become Professor of Bacteriology and Micro- 
scopic Technology in the Academy of Natural Sciences of Phila- 
delphia, going there solely in the capacity of a scientific worker. 
Here he was stimulated by the great Leidy. 

During his last college teaching year — to be exact, the 19th of 
October, 1889 — the second event in the unusual career of this 
unusual man occurred. This date is an important one in the career 
of him to whom we pay tribute tonight. In the experimental 
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research work undertaken by Dr. Dixon he found that by intro- 
ducing old cultures of tubercle bacilli into lower animate a certain 
degree of immunity was produced, and the publication in the 
Medical News of Philadelphia on the above date preceded by 
more than six months a similar announcement and publication of 
similar work— that of the celebrated Koch of Germany. Koch 
announced somewhat reluctantly that a substance could be pro- 
duced that would prevent the growth of the tubercle bacillus in the 
human system. 

Following Koch's announcement, Dr. Dixon, with authority from 
American scientific and medical institutions, visited Europe, inter- 
viewed Koch, Virchow, DuBois-Raymond, and many others. At 
this time he had the privilege of admission to Koch's own labora- 
tory. Europe and America were seething with public interest in 
tuberculosis. Koch's work, as discoverer of the tubercle bacillus 
and his later work backed by governmental agencies controllii^ 
Germany's laboratories, resulted in" robbing Dr. Dixon for a long 
time of that credit of being the first to produce immunity which 
should have been given him. In recent years American students 
of tuberculosis have given this credit to Dr. Dixon and to 
America. 

During the latter part of 1890, while working in his laboratory 
m the Academy of Natural Sciences, Dr. Dixon developed a tubercle 
bacillus extract that produces in the lower animals and in human 
beings that same stimulation toward cure in certain types of the 
disease that has been found by Trudeau, and other students of 
pulmonary lesions, to be brought about by the various forms of 
tuberculin. Later, this same preparation was found by surgeons 
to be effective in the treatment of certain glandular and genito- 
urinary types of tuberculosis and ophthalmologists found it equally 
helpful in the treatment of ocular types. 

Dr. Dixon's indefatigable energy and originality were no doubt 
responsible for his selection in 1892 as Executive Curator in the 
Academy of Natural Sciences, and it is perhaps here and as Curator, 
that he developed genius for ocular teaching. This experience aa 
Curator, together with his training in hygiene, led to his appointment 
as a member of the Board of Public Education in 1898. During the 
greater part of the six year period in the Board of Public Education 
Dr. Dixon was Chairman of the Committee on Hygiene. It was 
during this time that the active campaign was conducted for fumishii^ 
public school children of the city of Philadelphia with pure driiking 
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water. The city water supply at this time was unfiltered, the 
domestic household supply usually being purified by boiling. Filters 
were installed. In 1902 the Committee on Hygiene began volunteer 
medical inspection of the Public School children in Philadelphia, 
the first place in Pennsylvania to undertake such work. 

It was while working in his capacity on the Committee on Hygiene 
that the genius of the man of science stimulated the completion 
of plans and models (practically invented) for scientific construction 
of outlets from wash-basins, sinks, and bath-tubs. An illustrated 
bulletin by the Commissioner of Health as late as May, 1914, shows 
how actively his interest in such devices continued throughout his 
busy career as a public health administrator. 

As early as 1890 in the annual oration on hygiene before the 
Pennsylvania State Medical Society in convention at Williamsport, 
Dr. Dixon gave evidence of public health foresight by visualizing* 
the future work of a State Health organization. In this address, 
which was later in good part repeated before the State Board of 
Health of Pennsylvania on Friday evening, May 15, 1891, Dr. 
Dixon practically forecast the work of a great State Department 
of Health. Its development came fourteen years later. In that 
address Dr. Dixon was consistent with his work in later life in that 
he outlined ideal precautions for protection agamst tuberculosis, 
and even su^ested a Cabinet Minister of Health to be as useful 
as a Cabinet Minister of A^culture for essential national 
organization. 

Dr. Dixon's foundations for administrative work in sanitary 
science were well and deeply laid in the twenty-two year interval 
between the time he gave up law to study medicine and during the 
period of his teaching tatd research work. When the invitation came 
to him from Governor Pennypacker in June, 1905, to organize the 
State Department of Health, provided for by the three Acts of the 
Legislature of that year, he came to the work with foundation 
training in science and big business such as no other man in America 
bad. Dr. Dixon had nothing whatever to do with the draftii^ 
of the legislation or securing its adoption. In his pursuit of knowiet^ 
of preventive medicine, so far as is known, he had not done so with 
any thought of acceptii^ an executive position such as was offered 
him by the Governor. The laws creating the Department were 
drafted by Dr. Charles B. Penrose and it was almost wholly due to 
the skill, patience and devotion of Dr. Penrose . to a subject in 
which he had become intensely interested while serving as a member 
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of the Board of Health in Philadelphia that the laws were prop>erly 
drafted and their approval secured. 

In the selection of Dr. Dixon to be the first Commissioner of 
Health in Pennsylvania, Governor Pennypacker in his auto- 
biography may be quoted: 

"The session of the Legislature ended on the 13th day of April. A Depart- 
ment of Health had been created, to which had been (pven very great authority 
and power which extended to the person of the individual citizen and might 
even be regarded as an infringement of his personal liberty. The value and 
permanence of the le^lation would depend upon the manner in whieh the 
department would be organized. It was at first suggested to me that it ^ould 

be placed in charge of Dr , but that thought I instantly dismissed. 

1 then had an interview with Dr. Charles B. Penrose, who had been very much 
interested in the matter, and he named to me a gentleman connected with one 
of the schoob in the Western part of the State. 1 had a talk with this gentle- 
mtui, but was still not satisfied. Then Dr. Penrose toid me he thou^t Dr. 
Samu<^ G. Dixon, President of the Academy of Natural Sciences, would be 
willing to undertake the task. That suKgcation suited me exactly. Dixon 
consented and I made the appointment. Under his direction it has come to be 
accepted as the most important and efficient organization for this line of work 
in the United States. There is good ground for hope that many of the 
inflammatory diseases due to specific poisons, such as typhoid fever, smallpox, 
diphtheria and tuberculosis, may be in time stamped out of existence." 

Dr. Dixon was commissioned by Governor Pennypacker on the 
6th day of June, 1905, and from that day until the day of hLs death 
devoted the greater part of each hour that he was awake to the 
oi^anization and administration of the State Department of Health. 
The oi^anization was successful almost immediately for the reason 
that every new step taken by the Department was carefully thought 
out before being projected, and because the public were fully taken 
into the confidence of the Commissioner prior to his enforcing any 
new plan of procedure. 

Knowing the common interpretation that the wielding of police 
authority extending to the person of an individual citizen for the 
purpose of protecting all might be regarded as an infringement of 
personal liberty. Dr. Dixon from the beginning tried to change this 
general acceptance of the public and to make Pennsylvanians see 
that in civilized life many primitive and individual liberties must 
be given up to insure the benefits to be had by public health protec- 
tion. From the very beginning of the State Department of Health 
the central thought in its educational work was "how may we get 
close to the people, and how may we make them see pubUc health 
problems from the viewpoint of benefits to be obtamed." Dr. Dixon's 
preachment, "Pennsylvania's citizens want to be kept well and in 
good health and are willing to submit to inconveniences if we only 
show them what to do" — these and similar slogans reached re- 
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gpoDsive chords. Pennsylvania liked this new way of being taken 
into the confidence of an executive. 

It is not possible to faithfully treat of Dr. Dixon's work in sanitary 
science without speaking in some detail of the great public health 
organization built by him during the last twelve and a half years of 
his life. It will likely stand as the greatest monument to his 
memory. 

The law creating the Department of Health centralized the 
authority in the hands of a single executive, giving him greater 
power than was given to any other officer of the Commonwealth, 
save the Governor, and perhaps greater authority than is granted 
any similar official in America. 

With' all of this authority in the hands of a man known to be 
ni^edly honest and gentle as a woman, the public had no fear of 
usurpation of the unusual authority placed in his hands, and during 
all the period that he was Commissioner of Health many of the 
unusual powers that might be needed in case of great emergency 
were never even given trial. 

The first organization undertaken was that of the Bureau of 
Vital Statistics. Under Dr. Dixon's supervision this bureau was 
80 well planned that before it had been in operation a full year 
the Federal Census Office credited Pennsylvania with having a 
better organized agency for gathering vital statistics than any 
other State in the Union. This bureau consists of a central 
office under the supervision of the State Registrar and more than 
1,100 Local Registrars — one for each civil unit in the State, each 
Local Registrar having a deputy. 

The second division of the Department's organization taken up 
by Dr. Dixon was that of Medical Inspection. Before this division 
had been in operation a year it was found that all previous plans for 
public health oi^anization in the civil sub-divisions known as second 
class townships were inoperative, and that in many of the small 
boroughs similar inaction was seen. 

For the first two years the Division of Medical Inspection was 
largely engaged in handling epidemics too extensive for local health 
organizations to cope with, and in helping lame health organiza- 
tions to form working bodies. 

In 1907, however, all second class townships were formed into 
720 sanitary districts, and it was suggested to the Legislature that 
the law providing for school boards to act as Boards of Health 
therein be repealed. The advice was followed and at once the 
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Department assumed entire executive Bupervision over public 
health matters in a population of more than two million souls. 

In all of the countryside, as well as in small boroughs, details were 
worked out for handling quarantine just as it is done in our large 
cities. It is.fair at this time to say that a great deal of the reduction 
in sickness from communicable diseases in our larger centers of 
population is due to establishing proper regulations in the unorganized 
country villages and on farmsteads, such points prior to that time 
often feeding infection through food suppUes or by visits into the 
larger centers of population. 

The third great division of the Department's organization taken 
up was that of Sanitary Engineering. One of the Acts upon which 
the Department is based provided for the prevention of pollution 
of streams, and Department measures had to be perfected for 
^iproving, according to the Act, the plans for all water works 
and sewage treatment plants. Studies had to be made looking 
toward the requiring of many cities to build sewage purification 
works so that municipalities down stream might not be continuously 
poisoned by filth entering from the neighboring city above. 

The amount of work required to supervise and intelligently 
approve the hundreds of plans brought before the Commissioner 
in this period of time was in itself ahnost a full task for one well 
trained sanitarian. For every set of plans that came before the 
Commissioner of Health completed and safe for i^iproval in all 
details, two sets of plans required rejection in some particular, and 
a goodly number during the early days of the Department required 
rejection in toto. 

The Division of Laboratories was organized as soon aa the other 
divisions were well planned, the oi^anization being made with a 
threefold purpose in view: 

Fird, to afford doctors in the Commonwealth remote from 
instruments of precision opportunity to study their cases in a 
scientific way and to apply modem methods of treatment. 

Second, to properly check the operation of water filtration and 
sew^e purification plants and to coordinate the engineering studies 
with end results. 

Third, with the purpose of undertaking such research work as 
might be advisable. 

Division of Distribution of Biological Products. — Early in the 
history of the Department plans were made for averting the need- 
less sacrifice of life to the ravages of diphtheria. The Attorney 
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General ruled that the appropriation items were so liberal in their 
wording that the purchasing of diphtheria antitoxin would be per- 
missible. Stations were estjiblished in all populous centers in the 
Commonwealth and antitoxin was placed within the reach of all 
Pennsylvania doctors for use in treating the poor. 

Divisions of Accounting and Purchasing and Supplies. — From 
the very beginning of the Department's organization up to the 
present time systematic keeping and auditing of accounts, and 
purchasing and distribution of supplies were carried out with pre- 
cision creditable to a large business concern. Two divisions were 
devoted to this portion of the Department's business and work, 
thus giving the executives of the other divisions all of their time 
for essential public health details. 

So firmly had the organization worked out in 1905 been estab- 
lished by 1907, that when the Legislature of that year came to 
fulfill the campaign pledges of both great political organizations 
to support an antituberculosis campaign, they deliberately voted 
$1,000,000 to the Department of Health to start the work. This 
was done so that the organization incident to the conducting of a 
chain of dispensaries and the building of tuberculosis sanatoria 
for the poor might be worked out along the same lines followed in 
tha organization of the new Health Department. To properly 
undertake this new line of work, two new divisions were organized 
— one of Tuberculosis Sanatoria and the other of Dispensaries. 

This tuberculosis work lay nearest Dr. Dixon's heart and into 
its organization he put the best that was in him. Twenty-three 
hundred free beds in three great sanatoria in the Pennsylvania 
mountains, and one hundred and fifteen dispensaries, each with its 
quota of physicians and nurses, followed. 

The work of these various divisions was extended and broadened 
from time to time, each division taking on its new load as directed 
by the Commissioner. Year after year elapsed, Dr. Dixon being 
appointed by Governor after Governor, and from time to time 
the Legislature broadened and made heavier the load by providing 
additional lines of work and liberal funds for its execution. 

In 1915 a Bureau of Housing was created. An oi^anization had 
to be planned to direct work over the entire State with the exception 
of first class cities, working for the most part through local health 
organizations in boroughs, second and third class cities. The 
Bureau was planned to improve living conditions of the poor, and 
especially to improve sanitary conditions as affecting the lives 
and health of infants and children and of workers. 
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Division of Public Service. — A law enacted during the same 
session of the Legislature provided for the medical inspection of 
hotel and restaurant employ&, and prohibited the use of the 
common towel and public drinking cup. An additional division 
had to be organized for handling this work. During the last months 
of Dr. Dixon's life three additional divisions were planned. 

First, a Division for the control of the sale of narcotics, created 
by a special Act of 1917. 

Second, a Division of Child Hygiene, planned and oi^anised to 
meet the unusual conditions to which the Uvea of children would be 
subjected during the high tension period of the war. 

Third, a Division for the Treatment of Venereal Diseases, planned 
not only with the hope of ameliorating suffering and protecting 
America's selective service men, but with the purpose of placing 
within reach of the poor those specifics which, when properly applied, 
might lessen the chances of visitation unto the second and third 
generations and salvage many lives that might otherwise be 
wrecked. 

Throughout the twelve and a half year period the Commissioner 
of Health received from his Bureau and Division Chiefs, and through 
them from the field forces throughout the Commonwealth, informa- 
tion of vital importance to the public. The volume of such 
information arriving in the central office was enormous, and the sub- 
divisions of the Commissioner's executive staff assisted him in 
coordinating, digesting, abstractii^ and reflecting back to the 
pubUc all those essential details helpful in keeping the pubUc fully 
informed as to results obtained in making them see that the prom- 
ises held forth at the time of launching any new line of work were 
beii^ kept. 

The difficulties in the way of perfecting such an organization 
were not always easily overcome. The Governor, as well as each of 
his three successors, placed entire confidence in Dr. Dixon and gave 
him full liberty in oi^anization and freedom from political interference. 
It is but fair to say that not a single important executive appointment 
was made to gratify political ambition or to satisfy political recom- 
mendation. It very often happened, later in the executive work of 
Dr. Dixon, that the prominent political leader, who felt hurt that his 
insistent recommendation could not be complied with, was big enough 
and broad enough to later come back to Dr. Dixon and say, "I felt 
at the time you refused my request that you were making a mis^ 
take in taking the attitude you did concerning the health organi- 
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zation. I am convinced, however, that you are right and am glad 
to teJ] you so. " 

During the time that has elapsed since the organization of the 
Department was fairly well launched in 1906 until the end of 1917, 
2,640,000 birth certificates, 1,500,000 death certificates, and 840,000 
marriage certificates have been received, catalogued, bound, filed 
and stored in fireproof vaults of the State Capitol, where they are 
avEulable for all legal and statistical purposes. 

Two hundred thousand persons have been quarantined in rural 
districts for the various commimicable diseases, with subsequent 
sanitary cleansing and disinfection of premises, and breakii^ the con- 
tinuous chain of infection leading from farmstead to town and city 
and back again to farm. One hundred and twenty thousand dairy 
farm inspections have been made, and 2,500,000 school children in 
fourth class district schools have been examined with recommenda- 
tions to parent or guardian for correcting defects. 

Two hundred and eighty-four plans for water works and sewage 
treatment plants have been filed, studied and approved. 2,274 de- 
crees have been issued requiring the installation of sewage works and 
water works, and 150 separate pollutions have been removed from 



One hundred and seven thousand three hundred and sixty-three 
patients have been treated at the tuberculosis dispensaries. 1,250,- 
348 visits have been made to the homes of these patients for the 
purpose of giving practical teachii^ and sanitary instruction. Nearly 
30,000 poor patients have been treated and educated at the Depart- 
ment's tuberculosis sanatoria. 

The amount of work done in the Division of Laboratories for 
physicians of the Commonwealth was enormous, more than 20,000 
specimens being examined monthly and scientific reports made to 
the family doctor. 

Since the distribution of antitoxin was b^un in 1905 until the 
end of the last statistical year 300,000 packages of diphtheria anti- 
toxin were distributed free to the poor, 2,000 persons have been 
immunized against tetanus; nearly 50,000 against smallpox; and 
large numbers of persons were immunized against typhoid fever. 

During the twelve and three quarter years' period when Dr. 
Dixon was Commissioner of Health in the Commonwealth of 
Pennsylvania there was appropriated to his Department and 
expended in the promotion of public health, including the treating 
of the tuberculous sick, more than twenty million dollars of State 
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funds, and yet no criticism of this expenditure has been uttered. 
During this period in his official capacity ss Commissioner of Health, 
he superintended activities extending to every municipality in 
the Commonwealth. He exercised advisory and supervisory control 
over the many public health organizations in the State, always 
leading and setting an example in every line of public health work. 
These many smaller health organizations, recognizing Dr. Dixon as 
a central figure, and stimulated by his work, exerted themselves to 
their utmost. The resulting saving of life is shown by the fact that 
in the year 1906 when the State Health Department was reorganized, 
the death rate in the State was 16 per thousand, and in 1917 it had 
declined to 14.7. This indicates a saving of 120,266 lives in the 
Commonweal th . 

As a fitting stamp of approval of the sanitary work of Dr. Dixon, 
the Peimsylvania State Medical Society, after eleven years of enforc- 
ing police law (and sometimes in a drastic way against medical men), 
elected him to its highest office. He passed away while serving as 
President of the Society. His death was mourned most sincerely. 
The editorial notices written after Dr. Dixon's death were most un- 
usual and show how he had inspired the confidence of the people. 

Dr. Conklin. — The addresses to which we have just listened 
have revealed to us a man of unusual ability and achievements, 
one who succeeded not merely in one profession but in several, and 
who has left upon his city. State and nation an enduring impression. 
"Si monumentum quaeris, circumspice. " He died too soon, in 
the thick of work, in the midst of public service. Now he rests 
from his labors and his works do follow him. Peace to his ashes, 
honor to his memory. 
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Sonorelia woUotliona, described from Palm Springs, a health resort 
at the foot of the San Jacinto Mountains, not far from the Southern 
Pacific Railroad, has been known hitherto by the original specimens 
collected by Mrs. H. T. Wolcott in 1903 and by a small series taken 
by Messrs. Morgan Hebard and J, A, G. Rehn in 1910. Unfortu- 
nately, all of these were dead shells. From the close correspondence 
of the shell to the Sonorellas of Arizona and New Mexico, the species 
was naturally referred to that genus. The receipt of living speci- 
menK taken early in March by Dr. Emmet Rixford of San Francisco, 
enables me to transfer it to the genus Micrarionia, chiefly known by 
coast Helices, such as facta, gra&ti, keUeti, skarnsiana, etc. It appears 
that a group of this genus has been adapted to the arid interior, where 
they have assumed the appearance of the desert group Sonorelia. 




Fig. I. — Genitalia of Micrarionia wokoUiana. In the right figure another view 
of the 9 org&na. d, Diverticulum of the spennatheca) duct; ds, dart eock; 
fi, flagellum, g, mucous fciands; ov, oviduct; p, penis; pr, retractor of the 
penis; *p, duct of the spermatheca. The mucous glands are shaded to show 
their forma more distinctly. 

The reproductive organs are illiLStrated for comparison with S<m- 
oreBa and other Micrariontas. It will be seen that on each side of the 
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base of the dart sack, the duct of a mucous gland arises. Each duct 
ascends and expands into a bulb, then is contracted, recurved upon 
itself, descending, becoming flattened in form of a long, thin-walled 
gland adhering to the vagina. For the sake of distinctness, these 
glands and their ducts are shaded in the figure-s. As usual in the 
genus, one of the mucous glands rises high over the dart sack, the 
other being lower, and concealed behind the dart sack in the left 
hand figure. The spermatheca has an extremely long, thin duct, 
which bears a long, slender diverticulum. The specimens did not 
pull well, and the upper part of the oviduct, the albumen gland, sper- 
matheca and ovotestis were broken off. 

Length of penis - - - 6.5 mm. 

" " epiphallus _ _ 5 " 

" " flagellum 7 " 

" " vagina 7 " 

" " dart sack 3 " 

Doctor Rjxford writes as follows: "About the first of March I 
fipent a few days at Palm Springs, Cal., on the eastern edge of San 
Jacinto Mountain, and had opportunity to get a few snails. I 
found only the one variety and no other shells except a small Pkysa 
which I take to be a common Physa of the West Coast. The Helix 
I have not been able to identify. Judging by the number of dead 
shells, it must be very numerous in that region, but because it had 
rained shortly before my visit the five shells were much scattered, 
having left their summer quarters. On the under surfaces of rocks 
I found markings of large colonies. In this region the rainfall is 
only an inch or so a year and the summer temperature much above 
100 F. The rocks are granitic." 
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A BZW OHARAOIN FKOIl PARAaUAT. 
BT HENRY W. FOWLER. 

Recently the Academy received a small collection from Senor 
A. De W. Bertoni, secured at Puerto Bertoni, Paraguay. As this 
contains several interesting fishes : Otodndua vUtatas Regan, Parodon 
paraffuayensia Eigenmann, Pballoceroa caudimaciUaius (Hensel) and 
the Characin belonging to the Teiragonoplerinae described below, 
this note has been prepared. The Academy 19 indebted to Senor 
Bertoni for these interesthig gifts to its Museum. 
BEBTOHIOtUB tta. ■>». 

Type, Bertoniolus paraguayensia sp. nov. 

Preventral region evenly convex. Alaxillaiy slips below preorbital 
or only about half its upper edge shielded. Upper teeth 5 each side 
in inner row as in Moenkhausia, and outer series in row parallel. 
Mandibular teeth uniserial. Upper lip covers premaxillary teeth. 
Gill-rakers lanceolate. All scales cycloid. Predorsal scales uniform 
in size. Preventral with normal scales. Anal with rather broad 
basal scaly sheath its entire length. Caudal base covered with 
large scales. Lateral line complete, shghtly decurved, parallel 
with rows of scales below. 

Allied to Moenkhausia Eigenmann and Markiana Eigenmann. 
From the former it is distinguished by the second suborbital in 
contact with the preopercle below, a point in agreement with Knodus. 
It differs from Krwdua m the 5 teeth each side in the inner upper 
row, a character in agreement with Moenkhausia. Markiana 
Eigenmann somewhat resembles it, but the anal b more scaly ^id 
its unequal short lobcd caudal is quite different. In Bry^onamerieua 
the caudal scales are small, not lai^e as in this genus. 

One species in the Parama basin. (For Senor A. De W. Bertoni, 
the accomplished naturalist nf Pcurto Bertoni, Paraguay.) 
BeTtonlolnt pftragnftjeuU ap. nov. 

Head 3J; depth 2J; D. 11, 9; A. ir, 27; P. i, 11; V. i, 7; scales 43 
in 1. 1, to caudal base and 3 more on latter; 9 scales above 1. 1. and 10 
below; about 17 predorsal scales; head width 2 in its length; head 
depth over eye center 1|; snout 3j; eye 3^; maxillary 2\] interorbital 
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21; first branched dorsal ray 1; first branched anal ray IJ; least 
depth of caudal peduncle 2\; upper caudal lobe 1; pectoral 1^; 
ventral If. 

Body elongately ovoid in contour, deepest at dorsal origin, lower 
profile more evenly convex in front than upper, and well compressed. 
Predorsal with very slight median ridge, otherwise body edges 
convex. Caudal peduncle compressed, about long as deep. 

Head moderate, upper profile slightly concave and lower little 
more inclined and convex. Snout convex, short, length half its 
width. Eye rounded, hind pupil edge little before center in head 
length. Mouth moderate, horizontal and closed jaws about even. 



Lips rather tough, and upper firm, lower broadly free. Teeth 
alike in jaws, upper biserial with 8 outside and 10 inside, former 
shorter and tridentate and latter quindentate. Lower jaw with 
8 large mostly quindentate J^eeth and third one each side from front 
slightly enlarged, .apparently no maxillar>' teeth. Inner buccal 
folds thin, moderate. Maxillary slender, slightly oblique from 
vertical, extends little below eye, and expansion about 3 in eye. 
Tongue with free edges, elongate, smooth. Mandible moderately 
deep or rami little elevated in mouth. Nostrils together, close to 
upper front eye edge. Interorbital convex. Suborbitals broad, 
and lowest infraorbital entirely covers cheek. Preopercie edge entire. 
Suborbitals and opercle each with marginal obsolete strije. 
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Gill-opening forward to front eye edge. Rakers 10 + 16, lanceo- 
late, slender, about f of filaments, and latter 2 in eye. Pseudo- 
branchiffi about half of gill-filaments. Isthmus slender. 

Scales cycloid, rather narrowly imbricated, in lengthwise rows 
parallel with 1. 1. and become slightly smaller along ventral e<^. 
Caudal with broad basal scaly area, also whole ba.sal extent of anal. 
L. I. complete, sHghtly decurved, and each scale with short tube, 
exposure about half of each scale exposure. Ventral with scaly 
axillary flap about | length of fin. 

Dorsal origin about midway between snout tip and hind edge of 
adipose fin, first branched ray longest and depressed fin half way to 
caudal base. Origin of adipose fin little nearer depressed dorsal 
tip than caudal base, adipose fin about long as eye. Anal with 
long base, first branched ray highest and fin e<^e nearly straight, 
80 anal origin nearly opposite hind dorsal edge or about midway 
between hind preopercle edge and caudal base. Caudal well forked, 
pointed lobes similar, with lower slightly longer. Pectoral low, 
reaches slightly beyond ventral origin tboi^h not quite to that 
of dorsal. Ventral inserted nearer anal than pectoral origin, fin 
reaching latter. Vent close before anal. 

Color in alcohol faded dull brownish generally, though back slightly 
darker than other regions. A pale sheen, as if silver^' in life, along 
middle of side, though narrowing on caudal peduncle side where 
^ving place to slight dusky tint and then continued out on caudal 
medianly to hind edge as blaclush streak. Iris pale slaty. Black 
ellipsoid spot, little smaller than eye, at shoulder. Dorsal slightly 
tinged with dusky, and fins otherwise pale. 
, Length 97 mm. 

Type No, 47, 686, A. N. S, P. Puerto Bertoni, Paraguay. Senor 
A. De W. Bertoni. 

Only the type known, quite distinct from the allied species of 
Bryconamericus and Markiana, etc. The dentition, shown to the 
left below in the accompanying figure, is enlarged a little over twice 
that of the indicated line of proportion for the profile drawing. 
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Oir A COLLBCnOH 07 OBTHOFTERA TEOH THE STATE OF PARA, BKAZIL. 
BY JAMES A. Q. REHN. 

The present study is based on mat«rial collected at two localities 
in the State of Pari, and all of which is now in the collection of the 
Academy of Natural Sciences of Philadelphia. The localities 
represented are Igarap4-as5il and the vicinity of the city of Pari. 
The former locality is about one hundred and twenty miles east of 
the city of Pari, off the main line of the railroad between Pari 
and Branganga and in primaeval forest conditions.' The material 
from this locality was secured by Mr. H. S. Parish of Toronto, 
Canada, while that from the vicinity of Pari was taken by Prof. 
C. F. Baker, while attached to the Museu Goeldi at Pari. Portions 
of both series have already been recorded by the present author in 
connection with studies of other series of Brazilian material,' a total 
of forty-eight previously known and seven new species havii^ been 
reported from the series now completely studied. These figures 
are not included in the totals here given. 

In the present paper are discussed one hundred and nine species, 
representing seventy-one genera, of which twenty-two species and 
two genera are described as new. The number of specimens 
represented is four hundred and twenty-one. 

DERHAPTEBA. 

PORF10tTtJD.ffl. 
Oom llnetre (Etchwbo^ti). 

f.Santa Catharins, 

Igarap^assti. One female. 

ORTHOPTEBA. 
BLATTID.2I. 
Botoblinee. 

AoaplMta TepllcaU Saumue and Zehntner. 

18B3. Anapleda replieota Saussure and Zehntner, Biol. Cent.-Anier., Ortb., 
1. p. 25, pi. IV, fig. !2, IPernambuco, Bra»il.| 

' The general features of this rcDon have been entertainiiigly described by Dr. 
Emilie Snethlage, Director of the Museu Go6ldi, in a recent number of the Geo- 
par^ical Review {IV, pp. 41 to 50, 1917). 

* The Stanford Expedition to Brazil, 1911, J. C. Branner, Director. Dermap- 
tera and Orthoptera 1. Trans. Amer. Entom. Soc., XUI, pp. 215 to 308, (1916). 

The Stanford Eitpedition to Brazil, 1911, J. C. Branner, Direclor. Orthoptera 
II. Ibid,, XLIII, pp. 89 to 154, (1917). 
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Igarap^-assii. Three males. 

These specimens fully agree with the description of the species. 
The status of three unquestionably related forms, i. e. UUeralU 
Burmeister, minuliasima (DeGeer)* and pumtla (Stil), we are 
compelled to leave in abeyance for the present, although it is quite 
probable that one at least is the same as the present species. The 
original descriptions are so brief that little other than the genera) 
relationship of the species can be ascertained from them, and the 
desired more detailed information can only be gleaned from the 
types or topotypic material. 

AnaplMU biTittaU Bronner. 

1865. AlnapUda] hiviUaia Brunoer, Nouv. Syet. Blatt., p. 63. [Braiil.) 

Igarap6-a88ti. One male. 

This specimen shows some points of difference from the original 
description, but It is apparently the same species. The head is not 
wholly rust color, as described, the interocular region of the vertex 
being blackish brown, while the tegmiaal maculation does not 
reach the costal margin of the same, but does, however, border 
the humeral trunk to the distal squarely truncate margin of the 
maculation. 

This is apparently the first definite locality for the species. 
Paeudomopliue . 
FModomopi ftnnulleonii (BarmeigUT). 

1838. Th\]/rsocera] annuiicornU Burmeister, Handb. der Entom., II, abth. 
II, pt. 1, p. 500. [Bahia, Braiil.j 

Igarap6-as8ll. Two males, four females. 

These specimens fully agree with the description of Walker's 
Paeudwnaps deceplura from an unknown locality, which is considered 
a synonym of Burmeister's species by Shelford. The original 
description of anntdicomis is extremely brief, so little can be learned 

' We camtot agree with Shelford in his placJDK this spei^ies as a Holocompta, 
(Trans. Entom. Soc. London, 1908, p. 464) from the evidence of the alleged type. 
The description and figure given b^ DeGecr arc undoubtedly of an Ana^tda 
and it is not at ail difficult to see which species are its closest relatives. It seems 
evident tliat Shelford did not see the mat«rial on which DeGeer based his epeciea 
and ad interim the HoliKompsa specimen was probably by accident associatea with 
DeGeer's label. DeGeer's oripnal description says of the insect: "Sa couleur 
est d'uQ brun noir&tre et trie Juisant; c'eet aussi la couleur de la plamie du corce- 
let, qui est arrondie, mais dont Ics deux bords lat^raux sont blancs A tr^ trans- 
parents." This would clearly apply l« an AnapUcla of the present group and 
certain other characters mentioned, as the folding of the wines, make the identifi- 
cation even stronger. The redescription of the type" by Shelford preaenta the 

following features comparable to those quoted above from DeGeer r "Head 

with rufous pubescence. Pronotum fuscous with a recumbent rufous pubescence. 
T^mina with marginal area with rufous pubescence." Further comment seems 
unnecessary. 
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from it. In all of the specimens ttie bead, tbe two distal joints of 
the palpi, the extremities of the femora and tibiae and the tarsi are 
black or blackish. In no case is the usual dark transverse arcuate 
bar of the pronotal disk strongly marked. 

The only previous records of the species are from Babia (Bur- 
meister). Pari (Rehn) and Porto Velho, Rio Madeira, interior 
Brazil (Rehn). 

Plandomopi afflnil (Burmeialfr). 

1838. Tk[yTtocera] afinin Burmebter, Haodb. der Entom., II, abth. II, 
pt. 1, p. 499. (Surinam.) 

Igarap^assij. Two females. December, 1911 (one), [One; 
Cornell University.] 

Para and Surinam are the only localities from which the species 
was previously known. 
Pimdomopi uicaiU walker. 

1868. PKJidomopi angwila Walker, Catal. Blatt. Brit. Mua,, p. 81. ISan- 
tarem, Brazil.) 

Igarap^assd. One female. 

As in material already recorded by us,* this specimen differs 
from the original description in the palpi being entirely black, the 
femora blackish dorsad and the cerci ahuost entirely black. 
IfahnopUra erlipnU n. ap (Pi. I. flfi. 1-4.) 

A species showing certain affinities with the inca group on one hand 
and with the marginala, caslanea-mbiginosa group on the other. 
It is apparently allied to /. Aebes Walker,' from Santarem, Brazil, 
agreeing in the general form, the small size', the widely separated 
eyes, the setose antennee, the thinly pilose pronotum and tegmina 
and most of the color features, but differing in the limbs being in 
large part fuscous instead of "pale testaceous," in the abdomen 
having the fourth ventral segment uniformly dark with remainder 
of the same surface of the abdomen, instead of "tawny" as in hebes, 
while the tegmina have the marginal field, and to a lesser d^ree the 
costal margin of the tegmina, pale ochraceous and sbaiply contrasted 
with the remainder of the tegmina. The genital features of the present 
species are quite distinctive. We are able to give only color differences 
to separate the species, as all the structural features mentioned by 
Walker for hebes are shared by the present species, but our experience 
with the species of this section of the genus indicates that beyond 
certain permissible fluctuations color features are well fixed. An 
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examination of the original material of kebes will, in all probability, 
show the older species possesses characteristic genital features. 

Type: d'; Pari, State of Pari, Brazil. (C. F. Baker.) (Acad. 
Nat. Sci. Phila., Type no. 5316.) 

Size very small; form moderately depressed: surface moderately 
poUshed, of the head, pronotum, tegmina and limbs with sparse, 
but distinct, erect hairs. Head for its full width visible cephalad 
of the pronotum, the outline of the eyes and occiput regularly 
arcuate; interspace between the eyes very broad, equal to one amd 
one-half times the depth of the adjacent portion of the eye: ocelli 
elliptical, oblique in position, the interspace between them subequal 
to that between the eyes; palpi with the third joint ahghtly longer 
than the fourth, fifth appreciably longer than the third and moderately 
inflated, excavate face obliquely truncate for the greater portion 
of the length of the joint: antennae faintly exceeding the body in 
length, rather sparsely but r^ularly setose. Pronotum subtrapez- 
oid in outline, the greatest width, which is distinctly caudad of the 
middle, contained one and one-half times in the greatest length of the 
same; cephalic mai^n moderately arcuate, rounding into the but 
weakly arcuate, diverging lateral margins, caudo-Iateral angles well 
rounded, caudal margin moderately arcuate, all the margins dis- 
tinctly though nart^wly cingulate: in transverse section the disk is 
flattened dorsad and distinctly and roundly declivent laterad; suiv 
face unimpressed, Tegmina lanceolate-elliptical, the greatest width 
contained slightly more than three times in the greatest length of the 
tegmen, distal section surpassing apex of abdomen by nearly the 
■dorsal length of the pronotum: costal margin moderately arcuate 
proximad and distad; sutural margin in greater portion straight, 
distad regularly arcuate to the broad and well rounded apex, which is 
more costal in position: mar^nal field relatively narrow and abbrevi- 
ate; anal field elongate pyriform, reaching to two-fifths the length of 
the tegmen: discoidal vein with sixteen costal rami, several of the 
■distal ones of which are bifurcate; median vein with four rami (made 
up by bifurcation of two main rami) ; ulnar vein with three to four 
rami, the number of both median and ulnar rami very difficult to 
determine owing to the anastomosing of the veins m the proximal 
portion of the discoidal field; anal sulcus regularly arcuate in proxi- 
mal half, straigbter distad except for the short distal arcuation near 
the junction with the sutural mai^n; axillary veins fourteen in 
number, as the usu^ly weak adventitious veins are equal in strength 
to the usually more pronounced principal veins. Wings with the 
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costal tnai^in straight oblique proximad, very gently arcuate distad, 
with a faint fiattening at the middle of the arcuation: anterior field 
very broad, broadly rounded distad; intercalated triangle distinct 
but small : costal veins eleven in number, in general regularly oblique, 
simple and non-clavate; medio-discoidal area in general faintly wider 
than the medio-ulnar area, divided into moderately regular, subquad- 
rate areolae by thirteen cross-veins; median vein simple, direct, un- 
branched; medio-ulnar area with similar but less numerous and more 
oblong areolte; ulnar vein with two complete and seven incomplete 
rami; axillary vein with two rami. Sixth and seventh dorsal ab- 
dominal s^ments with the structure characteristic of lachnoptera* 
supra-anal plate lat^e, semi-ovate, very ahallowly arcuato-emarginate 
mesad; slightly sinuate near the cereal bases, peripheral margin and 
its vicinity with scattered, erect hairs; ventral surface of the plate 
with a long dextral, subchitinous tooth, which is directed meso- 
ventrad: cerci moderately elongate, fusiform, depressed, apex nar- 
rowly blunted; subgenital plate moderately asymmetrical, sinistral 
portion of plate arcuate-emarginate ventrad of the cercus, mesal 
portion of plate similar, the area between obliquely sinuato-truncate, 
the sinistral style situated sinistrad on the same section, dextral side 
of the plate deeply rectangulate-emarginate, the dextral style situated 
on the apex of the rounded lobe between the median and dextral 
emai^ations; styles short, thick, fusiform, unequal, with distal 
extremity arcuate aciculate; margin of the plate closely haired, dorsal 
surface of the subgenital plate having at the base of the dextral style 
a lamellate, suberect, subchitinous process, the free margin of which is 
unequally bilobate. Cephalic femora armed ventro-cephalad with a 
typical lachnoptera spine arrangements 

General color blackish brown, the trochanters, ventral surface of 
the femora, dorsal surface of the tibise and flecks on the tarsi ochrace- 
ous-buff. Head with the interocular rt^on faintly reddish; eyes 
black; ocelli naples yellow. Pronotum with the mai^ns, except 
for the median section of the caudal margin, narrowly ferruginous. 
Tegmina with the marginai field and an evanescent edging of the 
scapular field light ochraceous buff. Wings infumate. 

Length of body, 7,6 mm,; length of pronotum, 2,3; greatest width 
of pronotum, 3; lengthof tegmen, 7.6; greatest width of tegmen, 2.4. 

The type is unique. 

•S«e Hebard, Trans. Amer. Entom. Soc., XLIl, p. 339 to 340, pis. XVI and 
XVII, (1916). 

' See Hebard, Trans, Amer. Entom. Soc., XLII, p. 340, pi. XVII, fig. 1,{191Q. 
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iHlliapUrm aaiUUM Sausun. (PL I. Egs. 13. 14.) 

1869. Ilachnoplera] eatlanea Sauasure, Revue et Magaain de Zooiogie, 2e 
B^r., XXI, p. 112. |BrazU.l 

Igarap4-assii. One male. 

This specimen fully agrees with the original description, as far as it 
supplies characters derived from the female sex. As the male genital 
characters have never been described, the following notes on the same 
should prove of assistance. 

Supra-anal plate moderately transverse, the margin broadly arcu- 
ate, appreciably flattened in the middle and there very weakly bi)o- 
bate, cereal emargination decided, regularly concave, margin between 
apex and cereal emai^nation moderately arcuate; surface of plate 
sub-depressed proximo-laterad, with a distinct, broad, median im- 
pression on distal half: distal portion of margin very sparsely haired: 
ventral surface of supra-anal plate with patches of short, agglutinated 
hairs on the faint lobes of the distal margin, also meso-Iaterad on the 
body of the plate, while a distinct, tuberculiform node is situated 
immediately mesad of the dextral cercus; immediately mesad of the 
sinistral cercus there projects ventrad a heavy, claw-like process, 
which is nearly straight and robust in the proximal two-thirds, thence 
sharply bent mesad and straight acuminate: from immediately ven- 
trad of the dextral cercus springs an unpaired lamellate, articulate 
process, a portion of the internal genitalia, the dorsal surface of the 
same bearing in proximal two-thirds a carinate ridge, the apical sec- 
tion rotated dorsad and weakly rostrate, bearing five distinct teeth: 
genital hook slender, bent recurved, the apex slightly flattened. Sub- 
genital plate faintly asymmetrical, with dextral, sinistral and median 
emarginations, between which are short, truncate projections of the 
margin of the plate; sinistral emargination broad, faintly angled 
mesad; median emargination regular; dextral emargination sm^l 
but deep and rectangulate; styles unequal in size and development, 
the sinistral large, straight proximad, acuminate distad, distal half 
decurved; dextral style smaller, regularly acuminate, decurved; 
mai^in of the plate and styles sparsely haired; dorsal surface of the 
subgenital plate at base of dextral style with an erect, laterad directed, 
lamellate lobe, bearing at the internal angle of the apex a distinct, 
dentiform spine. 
iMhaoptara Impant* o. tp. (PI. I, flfB. 5-S.) 

This pecuhar species appears to be alhed on one hand to /. castanea 
Saussure, and on the other to /. anutzonica Rehn,° but it can be recog- 

• Trans. Amer. Entom. Soc., XLII, p. 225, (1916). 
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nized at once by its distinctive form, with tegmina not surpassii^ 
the apex of the abdomen, and the type of the male genitalia. 

Type: t?; Pari, State of ParS, Brazil. (C. F. Baker.) (Acad. 
Nat. Sci. Phila., Type no. 5317.) 

Size very small: form elongate elliptical; surface moderately 
polished, sparsely pilose, more heavily so on the limbs. Head ex- 
posed cephalad of the pronotum for the greater portion of its width ; - 
interspace between the eyes moderately broad, very faintly less than 
that between the ocelli, which latter are ovate : antenme one and one- 
half times as long as the body, closely moniliform, proximal joint 
faintly shorter than the interspace between the eyes: palpi with the 
third joint simple, the fourth elongate funnel^haped, slightly shorter 
than the third joint, fifth joint moderately inflated, greatest depth at 
proximal third. Pronotum weakly transverse, the greatest lei^h 
-contained one and one-third times in the greatest width and the 
latter placed faintly caudad of the middle, general form subtrapezoid; 
cephalic margin broadly subtruncate, rounding laterad into the lateral 
margins, which are moderately diverging caudad, faintly arcuate on 
cephalic two-thirds, thence sharply arcuate to the obtuse caudo- 
lateral angles; caudal margin arcuato-truncate: disk moderately 
deplanate, with distinct diverging sulci; narrow lateral portions 
distinctly deflexed, Tegmina surpassing the apex of the abdomen 
by less than the length of the pronotum, lanceolate: costal mai^n 
moderately arcuate proximad, thence nearly straight to the narrowly 
rounded apex, which is costal in position; sutural margin straight, 
*xcept for a short proximal section and distad roundii^ into the 
stroi^ly oblique, arcuato-tnmcate, distal mai^n: marginal field 
very narrow, in length nearly equal to two-fifths of the entire tegmen: 
anal field elongate pyriform, in length equal to about one-half of the 
tegminal length : costal veins fourteen to fifteen in number; discoidal 
sectors loi^tudinal, six in number, with distinct, longitudinal, inter- 
-calated nervures and regularly placed transverse nervures, which 
form rectangulate interspaces; anal sulcus sharply curved distad and 
joining the sutural margin at a right angle; axillary veins closely 
placed, with regular intercalated and cross nervures, their structure 
meiged to such an extent that a count is not warranted. Wings 
falling shghtly short of the apex of the tegmina when in repose, great- 
est width contained one and two-thirds times in greatest lel^^h: 
costal margin regularly arcuate; apex broadly rotundato-rectai^u- 
late; peripheral margin more amply arcuate distad than usual: an- 
terior field relatively very broad; intercalated triangle distinct but 
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small: mediaetine vein straight in the greater portion of its length, 
bearing eight costal veins, remainder of costal veins seven in number, 
all non-clavate; discoidal vein almost straight; medio-discoidal area 
broad, divided by sixteen regularly placed, transverse nervures into 
subquadrate areoleta; median vein arcuato-sinuate; medio-ulnar 
area narrower than the medio-discoidal area, similarly divided, but 
with veins fewer and less distinct; ulnar vein with one complete 
ramus, which is bifurcate close to its origin, and three incomplete 
rami; axillary vein biramose. Dorsal abdominal segments of the 
type characteristic of lachnoplera:* supra-anal plate transverse, 
lateral margins regularly converging caudad, the distal margin trun- 
cate, its vicinity with long, sparse hairs; when viewed from the caudal 
aspect there is seen to be dextrad, briefly mesad of the cercus, a thick, 
curved projection, which points mesad, and is distinctly tapering 
distad, the whole structure well hidden under the margin; cerci 
relative heavy, rather short, subequal in width for the greater por- 
tion of the length, rather abruptly tapering distad, depressed dorsad, 
rounded ventrad, with a close, adpressed coat of short hairs and scat- 
tered, erect, long hairs: subgenital plate moderately asyTmnetrical ; 
sinistral margin with a broad, deep emargination ventrad of the cer- 
cus, relatively short, median section concavo-truncate, dextrad of 
which is a short, deeply arcuate emargination, with a moderate pro- 
jection separating it from the oblique subtruncate and then (proxi- 
mad) arcuate remainder of the same margin; both principal emargi- 
nations with their margins somewhat thickened and the plate there 
appreciably convex in section, between them the plate is concave dis- 
tad; styles unequal, the sinistral one twice as large as the dextral, 
situated at the lateral angles of the median subtruncate section, in- 
crassate, tapering, with the apex bispinose, the distal spine larger, 
decurved, the other spine situated slightly proximad of the apex, 
straighter; when viewed from the caudal aspect the plate is seen to 
have an incrassate arm extending mesad from the projection of the 
dextral mai^n, this arm reaching to the median line of the body, 
supplied at the apex with long hairs and on the cephalic face with a 
number of spines : genital hook sinistral in position, the distal portion 
sinuate, V-sbaped, narrowed at the bend of the structure, slightly 
thickened and blunt distad. CephaUc femora with ventro-cephalic 
margin with four large, proximo-mesal spines, these followed distad 
by a r^ular series of very short, fine spines; distal spines three in 

) to 340, pl8. XVI and 
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number, the extreme distal the larger: median and caudal femora 
with ventral mat^ins regularly and heavily spined, genicular spine 
lai^e: caudal tarsi with metatarsus distinctly longer than the re- 
maining joints combined, ventral surface Btrongly biseriate, pulvilli 
small. 

General color above and on the venter of the abdomen argus brown, 
paling to antique brown on the veins distad on the tegmina. Head 
deep blackish fuscous, except for the moutb-parts, labrum and distal 
half of the clypeus; eyes prout's brown; distal palpal joint 
weakly washed with mummy brown; ocelli zinc orange; antennae 
blackish fuscous, slightly paler proximad and distad. Pronotimi 
with a relatively broad cephalic and lateral border of ochraceous- 
buff, the bounding line of the two shades appreciably sinuate laterad. 
Tegmina with the general color strongest at the base of the marginal 
field, this, in the same area, sharply givii^ way to ochraceous-buff, 
which passes distad into a weak shade of the general coloration; 
distal section of the tegmina very p^e, as is the nomially covered 
section of the right tegmen. Wings weakly infuscate, becoming 
ochraceous distad, the veins similarly but more opaquely colored. 
Abdomen faintly darker than the general dorsal coloration, more 
deeply infuscate laterad, the dorsal abdominal fold ochraceous-buff, 
Burrounded by deep fuscous; styles deep fuscous. Limbs ochraceous- 
buff, coxie each with a proximal blotch of fuscous, those of the cephaUc 
coxfe much smaller than those of the other limbs. 

Lengthof body, 7.3 mm.; lengthof pronotum, 2.4; greatest width 
of pronotum, 2.9; length of t^imen, 6.4; greatest width of t^men, 
2.2. 

The type is unique. 
iMhnopten olBntor d. f- (PI- 1, fica- e-l»- 

Allied to /. amazonica^" Rehn, from northern Brazil, but differii^ 
in the deeper color pattern, more inflated distal palpal joint and 
the radically different genitalia of the male, the subgenital plate 
of which bears a relatively large club-like appendage. The supra-anal 
plate of the female of cUtvator is distinctly U-emarginate mesad, 
while that of amazonica is entire, The species shows relationship 
to /. rubigiiwm Walker, havmg a similarity in the form of the male 
supra-anal plate, but clavatar is a larger species with more convergent 
eyes, a less strongly transverse pronotum, more elongate tegmina 
and wings, and decidedly different development of the subgenital 
plate and styles of the male. The female of rvbiginosa has the 

"Trans. Amer. Entom. 8oc., XUI, p. 225. (1916). 
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supra-anal plate trigonal with the lateral margins sinuate-emtu^inate 
.and the apex well rounded and entire, instead of U-emar^nate 
as in davator. 

Type: d"; Igarap^-asstS, State of Parfi, Brazil. (H. S. Parish.) 
lAcad. Nat. Sci. Phila., Type no. 5319.] 

Size small: form elongate elliptical, strongly depressed: surface 
glabrous. Head distinctly projecting cephalad of the pronotum: 
interspace between the eyes very narrow, hardly more than half 
that between the ocellar spots, which latter distance is subequal 
to the greatest length of one of the spots, the spots are large, sub- 
reniform in outline: eyes with their greatest cephalic depth equal 
to about one and one-half times the interocellar width: anteiuue 
slightly loiter than the body, moderately hirsute, second and third 
joints together about two-thirds as long as the proximsJ joint: 
third palpal joint of moderate length, slightly arcuate; fourth palpal 
joint two-thirds as long as third, slightly and evenly enlarging 
distad; fifth palpal joint slightly longer than the third, inflated, 
sublanceolate, apex subacute. Pronotum roundly trapezoidal, but 
moderately transverse, the greatest length contained one and one- 
half times in the greatest width; cephalic margin weakly arcuate, 
broadly rounding into the divergii^, distinctly arcuate, lateral 
margins, which pass through the obtusely rounded caudo-lateral 
angles into the arcuato-truncate caudal margin, all margins finely 
«ingulate and supplied with sparse, well-spaced, long hairs, the 
•cephalic margin, however, with a series of short hairs: disk of prono- 
tum weakly arcuate in section, appreciably declivent laterad, the 
immediate margin slightly reflexed; oblique sulci indicated but 
slightly irregular in impression, caudal section of disk weakly 
■depressed. T^mina eloi^ate lanceolate, surpassing the apex of 
the abdomen by nearly the length of the pronotum, the width at 
the distal third greater than that at the proximal third: costal 
margin straight except for a short proximal arcuation and a brief 
•distal rounding to the apex, which b at the tip of the median vein 
and very narrowly rounded; sutural margin in general straight, 
except at distal third, where it regularly and broadly rounds to the 
immediate apex: marginal field narrow, its distal extremity not 
■quite reaching to the proximal third of the tegmen; scapular field 
moderately wide, subequal in width; anal field elongate pyriform: 
costal veins very numerous, regular in position; discoidal rami 
longitudinal, nine in number (aside from the discoidal vein itself), 
intercalated nervures regular and all connected by closely placed 
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and generally regular, transverse sectors; anal sulcus impressed, 
moderately, strongly arcuate distad, jointing the sutural margin 
faintly distad of the proximal third; axillary veins and their numer- 
ous intercalated accessories regululy placed. Wii^ reaching 
almost to the apex of the abdomen, broad, their greatest width 
contained almost twice in their greatest length; costal margin 
largely straight oblique proximad, gently arcuate distad, the apex 
well rounded rectangulate and entirely in the anterior field; periph- 
eral margin of the posterior field regularly arcuate, except for the 
frequent, short, bulging arcuation at the apex of the axillary vein 
and rami; intercalated triangle very small; mediastine vein largely 
straight oblique; discoidal vein straight proximad, weakly arcuate 
distad; costal veins (including the more distinct ones arising from 
the mediastine vein) twenty-one in number, oblique, non-clavate; 
medio-discoidal area distinctly narrower than the medio-ulnar area, 
appreciably narrowing distad, with the transverse rami rather 
regularly placed, twenty in number, the majority weakly bent 
arcuate, the areolets generally subquadrate; median vein simple, 
of much the same curve as the discoidal vein; medio-ulnar area 
with the transverse rami less numerous than those of the medio- 
discoidal area, fifteen in number, incomplete costad, the areolets 
more rhomboid than quadrate: ulnar vein with two complete and 
seven incomplete rami; axillary vein with two rami diverging 
slightly proximad of the middle. Abdomen with the disto-dorsal 
segments having the structure usual in Ischnoplera: suprar-anal 
plate in general subquadrate, very faintly transverse; distal margin 
bisarcuate laterad of a shallow, median, arcuate emargination, the 
whole mai^n, but particularly these arcuate portions, supplied 
with long bristle-like hairs; surface of disto-dorsal section of the 
plate with two areas of impression:" cerci elongate, styliform, 
acuminate, depressed dorsad, rounded ventrad, strongly hirsute: 
subgenital plate asymmetrical; free margin sinistrad with an arcuate 
emargmation, in which is placed the sinistral style, mesad with a 
transverse, truncate section, in the dextral angle of which is situated 
the dextral style, dextrad of this is a deep acute-angulate emargina- 
tion, in which is visible an acute, lamellate projection of the internal 
genitalia, dextrad of this emargination and mesad of the cercus 
the margin develops an erect, lamellate peg-like process, which 
projects dorsad of the supra-anal plate when the parts are in their 
normal position, the apex of this process is covered with erect, 
>* The presence o( these areas may not be a normal condition. 
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a^utinated hairs, certain of which appear spinifonn, the remainder 
of the margin and a large portion of the ventral surface of the plate 
with long hairs, many of which are bristle-like; sinistral style strongly 
arcuate, the apex directed laterad and with a number of distinct 
but short teeth; dextral style very short, decurved, rounded at 
the apex, with there a number of similar short teeth. Cephalic 
femora with the ventro-cephalic mai^n bearing three median and 
three distal spines, the latter group increasing in length distad, 
the area between the two groups with a continuous, regularly spaced 
series of short, piliform spinules, no disto-dorsal genicular spine 
present: median and caudal femora with a distinct disto-dorsal 
genicular spine, ventral margins with large, well-spaced spines: 
arolia distinct; caudal metatarsus faintly longer than the remaining 
joints combined. 

Allotype: V ; Same data as type. tAcad. Nat. Sci, Phila.] 

The following features are those of difference from the description 
of the type. Interspace between the eyes wider, more than two- 
thirds as wide as that between the ocellar spots, which area is nearly 
twice as great as the greatest length of one of the spots; ocellar spots 
somewhat smaller and less conspicuous than in the male : eyes with 
their greatest depth but faintly greater than the interocellar width. 
Abdomen simple: supra-anal plate moderately transverse, arcuate, 
the chitin with a median V-emarginatiou which is filled with a semi- 
opaque membrane," dorsal surface of the plate with a distal, medio- 
loi^tudinal, carinate fold, the free margin of the plate with numerous 
loi^, bristle-like hairs: subgenital plate large, distal margin arcuate- 
truncate between the cerci. Cephalic femora with the median 
group of large spines numbering four." 

General tone of the dorsal surface clear dresden brown to mars 
brown, the venter laj^ly fuscous. Head blackish fuscous, the 
clypeus and mandibles ochraceous-buff; ocellar spots warm buff: 
eyes mars brown to mummy brown; anteimse clove brown, the 
proximal joint faintly ochraceous. Pronotum with the disk blackish 
fuscous, more or less distinctly divided in two by a medio-longitudinal 
line of kaiser bron'n to liver brown; broad lateral margins, a connected 
and narrower cephalic mai^n and a detached, usually weaker, 
caudal margining of warm buff to ochraceous-buff, the dark disk 

■* In two poratypic females this membrane is not apparent, the mai^ being 
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appreciably narrower at a point slightly caudad of the middle. 
Tegtnina of the general dorsal color, very pale on the portion of the 
dextral tegmen concealed when in repose; proximal section of the 
humeral tnmk blackish fuscous; marginal field pale ochraceous 
translucent, proximad more or less suffused with the blackish fuscous 
of the humeral trunk. Wings clear hyaline, except for a slight 
infuscation of the sub-coriaceous region of the costal veins; venation 
pencilled in prout's brown. Dorsum of abdomen fuscous, palii^ 
to bister along the median line; supra-anal plate of male with a 
russet tinge, the characteristic Iscknoptera fold of the male ochraceous- 
buff ; venter of abdomen becomit^ ochraceous-tawny meso-proxunad. 
Limbs ochraceous-buff, the coxse fuscous proximad, spines tawny, 

Male (type): Length of body, 12.6 mm.; length of pronotum, 
3; greatest width of pronotum, 3.6; length of tegmen, 11.9; greatest 
width of tegmen, 3.7. Female {allotype) : Length of body, 13,5 mm. 
length of pronotum, 3.2; greatest width of pronotum, 3,7; length 
of tegmen, 12.3; greatest width of tegmen, 3.3. 

In addition to the type and allot>'pe we have examined two para- 
typic females, taken at Igarap^assil. One specimen, while of the 
body bulk of the others, has the tegmina shorter (11.5). 
XeitobUtta" B;etiborDid«i (Rebn). 

1906. lacknoptera nyctihorouUs Rehn, Proc. Acad. Nat. Sci. Fhila., 1906, 
p. 266. [Demerara, British Guiana.] 

Igarap^assil. January 23, 1912. One male. 

This specimen, the second known of the species, fully agrees with 
the original description except that the ulnar rein of the wings 
has two complete rami on one wii^ and but one on the other, one 
incomplete ramus on one wing and none on the other. 

»■. Syst. Blatt.p. 106. [Brazil.I 
Igarap4-assil. December, 1911; January 13 to 25, February 6, 
1912. Twenty-two males, twenty-five females, [Two: Cornell 
University.] 

This interesting series shows that while the blackish punctulations 
on the tegmina in this species vary greatly in number and intensity 
they are never entirely absent, and are always placed on thickened 
nodes on the veins. In the individuals with the greater number 
of punctulations these are individually latter than in those specimens 
with a considerably smaller number of the same. The pattern of 
the disk of the pronotum varies in intensity and completeness pro- 
" Vide Hebard, Trans. Amer. Entom. Soc., XLII, p. 370, {1916). 
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portiooately with the tegminal punctulations, in occasional specimens 
being obsolete or completely absent. The pale transverse line 
ventrad of the eyes varies considerably in degree of definition, but 
this is not correlated with the variation in intensity of the dorsal 
surface. The ventral surface of the abdomen is always marlced 
by a medio-longitudinal bw of blackish brown, this varying individ- 
ually in width and to a less extent in distinctness. 

As one of the females bears an oOtheca we know that in the 
present species the egg-case is carried vertically with the suture 
dorsad. 
iMblBttalla tlUnia (Sehn). 

1903. BlaUUa tUania Rehn, Trans. Amer. Eotora. Soc., XXIX, p. 287. 
[B&rtica, British Guiana.] 

Igarap6-as3ti. One female. 

This individual fully agrees with the type. 

N«obUttellB p«llDgld« (BumeiMar). 

1838. BllaiUi]peUvcula Burmeister, Handb. der Entom., II, abth. II, pt. 1, 
p. 498. IPartl, BrazU.] 

Igarap6-a88il. January 13 to 25, 1912. Two males, three females. 
OuiUatU igar«pen*U n. sp. (PI. I, Gsa. I^IS.) 

Closely related to C. fosskauda*^ Hebard, differing in the larger 
size (this species being the lai^est of the genus), more elongaiie teg- 
mina and in the form of the subgenital plate of the male; this of a 
similar type in which the dextral portion is but weakly produced, the 
sinistral portion alone markedly projecting. In the female the distal 
portion of the subgenital plate is less strongly produced than is normal 
for the genus, but the apex is broadly rounded, not appearing at all 
bilobate. 

Type: &; Igarapfe-assii, State of Pari, Brazil. (H. S. Parish.) 
lAcad. Nat. Sci. Phila., Type no. 5237.] 

Size relatively lai^e (for the genus): form as usual in the genus: 
surface moderately polished. Head for its whole width visible 
eephalad of the pronotum; occipital line, when seen from the dorsum, 
straight; interspace between the eyes broad, the breadth subequal 
to the greatest depth of the eye, and sightly less than the distance 
between the ocellar spots; ocellar spots small, oblique, ovate: third 
joint of palpi elongate, simple, faintly arcuate; fourth joint very 
faintly shorter than the third joint, regularly though not greatly 
expanding distad; fifth joint slightly shorter than the fourth joint, 
moderately inflated, the flexor margin, when seen from the side, r^u- 
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larly arcuate, the exteoBor margiD faintly sinuate, apex roundly 
acute, when Been from the aide: anteunie slightly siupassing the 
body in length ; proximal joint large, faintly longer than the second 
and third joints united. Pronotum rounded sub-hexagonal, trans- 
verse, the greatest length contained one and two-fifths times in the 
greatest width, which is placed distinctly caudad of the middle: 
cephaUc margin weakly arcuate, passing by broadly rounded angles 
into the obUque, diverging and appreciably arcuate cephalic portions 
of the lateral margins, which strongly round into the caudal sections 
of the lateral margins; caudal mai^n arcuato-truncate, rounded 
obtuse-angulate laterad: broad lateral portions of the pronotum 
weakly declivent. Tegmina lanceolate, greatest width contained 
about three and one-half times in the length of the same, when closed 
they surpass the apex of the abdomen by about the length of the 
pronotum: costal margin in lai^e part straight, gently arcuate in the 
area of the marginal field, sharply and briefly arcuate distad ; sutural 
margin in general straight, with a distal oblique, subarcuate third: 
apex rather narrowly rounded, slightly costal in position; marginal 
field reaching about to the proximal third, relatively narrow; scapu- 
lar field very broad, at proximal third of tegmen equal to one-half the 
entire width of the same, costal veins elongate, str^ght, oblique, the 
distal one of tiie regular series biramose, eleven in number exclusive 
of the rami of the distal one; digcoidal vein furcate distad, one or 
both forks again furcate; discoidal sectors longitudinal, four to five in 
number, exclusive of the median vein itself; anal field elongate pyri- 
form; anal sulcus with its oblique portion nearly straight, reaching 
the sutural margin at about the proximal third; axillary veins five to 
six in number. AVings relatively broad; costal margin straight 
oblique in the greater portion of the proximal half, straight truncate 
in the region of the costal veins, sharply rounding to the rounded 
obtuse-angulate apex, which is situated at the apex of the median 
vein: intercalated triangle distinct, trigonal: mediastine vein simple, 
with a decided costal clavation at its apex; discoidal vein bifurcate 
and its divisions again furcate; costal veins ten in number, the distal 
four of a common origin and hardly clavate, the remainder heavily 
clavate; medio-diseoidal area narrow, dividing into oblong or sub- 
quadrate areolefs by transverse nervures; median vein simple, largely 
straight; medio-ulnar area subequal to or faintly narrower than the 
medio-discoidal area, distad more or less completely intersected by 
transverse nervures; ulnar vein with two complete rami; axillary 
vein with three rami origmating mesad. Supra-anal plate strongly 
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traosverse, the margin broadly obtuse-angulate with the immediate 
angle broadly rounded, the median section of the mai^n supplied 
with a group of long bristJe-like hairs: cerci missing: subgenital plat« 
very similar to that o{ foaaieauda, having a lai^e, elongate, quadrate, 
p^-like projection ainistrad, this, however, being proportionately 
longer and more compressed than in Jossicauda; mesad the distal 
marghi is deeply U-emarginate, dextrad of which is a projection less 
than one-half the length of the sinistral protuberance, dextral mai^n 
arcuate: genital hook resembling that of C. insularia (Walker), but 
with the curve of the book more distad in position. Spination of the 
limbs typical of the genus. 

Allotype: cf; same data as the type. 
. Differing from the description of the male in the following features. 
Occipital line weakly arcuate; interspace between the eyes slightly 
exceeding the greatest depth of the eye and subequal to the distance 
between the margins of the antennal scrobes. Supra-anal plate 
transverse, with a distinct, relatively broad, rounded emai^ination 
mesad: cerci greatly surpassing the subgenital plate, tapering, 
moniliform, apex sharply acuminate: subgenital plate ample, the 
distal section broad, when seen from the ventral aspect not emar- 
ginate or bilobate, weakly channelled when seen from the caudal 
aspect. 

General color above pale old gold, the tegmina and lateral portions 
of the pronotum semihyaline, the wings almost colorless hyaline with 
the veins tinted. Ventral surface largely cinnamon-buff to ochrace- 
ous-buff. Head of the ventral color, the face with bister bands which 
in disposition combine features of the patterns of C. reticuloaa and 
craiicula, the ventral facial band clearly defined in the allotype, but 
not indicated in the type, a detached bister point present at each 
lateral ai^le of the clypeal base in the allotype but not indicated in 
the type; eyes kaiser brown, thickly mottled with bister; antennse 
old gold, becoming bister distad. Pronotum with a pattern in 
bister much like that oifossicauda but with the lines more connected 
and complete, the pattern more intensive and therefore more complete 
in the allotype than in the type. Wing veins, excepting the costal 
clavations and radiate veins, old gold, the exceptions bister, the clava- 
tions rather weakly so. Dorsum of the abdomen washed with bister 
laterad, leaving, however, a very narrow, pale margin; venter of 
abdomen with a proximal median area of bister and narrow submar- 
ginal lines of the same color. Tibial spines and the lai^r femoral 
spines with their bases surrounded by bister rings. 
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TVpe: Length of body, 10 mm.; length of pronotum, 2.2; greatest 
width of pronotum, 3; length of t^men, 9.8; greatest width of teg- 
men, 2.8. Allotype: Length of body, 10 mm.; length of pronotum, 
2.3; greatest width of pronotum, 3; length of tegmen, 9.2; greatest 
width of tegmen, 2.5. 

The type and allotype are all the individuals of the species we have 
seen. 

Hyotlborinn. 

PftTRtropei eUpUU (Barmeiatcr). 

1838. Phloraspiii] elegant Bunneister, Himdb. der Eutom., II, abth. II, 
pt. 1, p. 493. ["Uaknown locality," probably Surinam. 1 

Igarap6-assil. One male, one female. 

This species has been recorded from Surinam (Saussure) and Par4, 
Ega and Sito Paulo, Brazil (Walker). 

StpilampiiiiEe. 
Epilampn grUM (DeGcer). 

1773. Blaila grisea DeGeer, Mini. Hist. Ins., Ill, p. 540, pi, 44, fig. 9. [Suri- 



Igarapfe-assd. January 2 to 23, 1912. Ten males, five females. 

The acquisition of this series and the recent re-description of the 
type of DeGeer's griaea by Shelford'* enables us to place our luciftiga 
as a synonym of this variable species. The material before us ex- 
hibits two color forms, one similar to the type of hmfuga, the other 
with the cBstaneous markings slightly larger and more thickly dis- 
tributed. In all of the specimens the paired trigonal patches on the 
pronotum are retained. In none of the specimens is the humeral 
trunk marked by a solid line, this r^on having either a series of 
blotches or almost no iofuscation at all. 

Apparently this is the only exact Brazilian record of the species. 

Epilampn «oiup«TM BunDaiilcr. 

1838. E[piiam'pTa\ eonspena Burmeister, Handb. der Entom., II, abth. IL 
pt. 1, p. 505. [Parft, Braiil.) 

Igarap^-assil. One female. 

This individual agrees fully with the description given by Saussure 
and Zebntner," although its identity with Burmeister's species is not 
so certain. The Burmeisterian description is very brief and is con- 
sidered by Kirby to represent a form different from that studied by 
Saussure and Zehntner. Personally we cannot express an opinion, 
but prefer to use Burmeister's name for this handsome species until 
the type of conspersa has been re-examined. 



yGoogle 



1918-1 NATURAL SCIENCES OF PHILADELPHIA. 161 

BlattlnGB. 
P«ri^Bnetft UBerisaam (LIdiibu)). 

1758. IBUUla] americatta Unaaus, Syst. Nat., X ed., p. 424. ("America.") 
Igar&p6-asstl. One female. 
FeriplaseU Mutr*lMUa IFabriciiu). 

1775. [BlaUa] auslralasia Fabricius, Syet. Kntom., p. 271. ["In nave e 
man pacifico et regionibus incognitis revertente.") 
Igarap^assd. January 7, 1912. One female. 
Panohlorlnn. 

FuLohloraU bioIbU BunnfiMn-. 

1838, P[oncAtora] exoUla BiinneisUr, Handb. der Entom., II, abth. II, 
pt. 1, p. 507. |Par(L and Bafaia, Bruil.] 

Igarap6-as8il. February 25, 1912, Two males, one female. 

Panohlora bldratnU Hcbtrd. 



Igarap^-assd. January 17, 1912 (type), no date (paratype). Two 
males. 

Oorydllnse. 
KelMtora minvtliiiiiift a. op. (PI. I. 6t'- 22. Z3-) 

This is the smallest form of the genus, being decidedly under the 
size of the three previously known species, i. e., adgpersipennis and 
fusceUa Stil from Rio de Janeiro and/u/tvila Rehn from the Misionea, 
Argentina. Aside from the much inferior size, it differs from adsper- 
sipennis in the much less transverse pronotum, in the non-sulcate 
character of the median area of the same and in the dark and less 
varied coloration. From /usceUa the new species also differs in the 
non-^ulcate median section of the pronotum and in the non-pellucid 
character of the lateral portions of the same. From /u&eHa, with the 
type of which the new form has been compared, the present species 
also differs in the less strongly transverse and more ovate pronotum, 
in the tegminal venation becoming obsolete distad, in the relatively 
longer caudal tarsi and in the fuscous coloration. 

Type: d"; Igarap^-assu, State of Parfi, Brazil. (H. S. Parish.) 
[Acad. Nat. Sci. Phila., Tj-pe no. 5248.1 

Size very small: form elongate ovate, depressed: surface moder- 
ately polished, regularly but sparsely clothed with silky pile. Head 
visible cephalad of the pronotum, the outline of the occiput and head 
arcuate;' interspace between the eyes very broad, uniform in width, 
which is subequal to the greatest depth of the eye, surface of the inter- 

'■ For comments on the important characlers for diagnostic use in this geniu, 
as well as the svnonvmy of many of the nominal species of the same, see Hebard, 
Entom. News, >£XVII, pp. 217 to 221, (1916). 
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space finely nigulose and with regularly placed impressed pits with 
fine, diverging radi^ lines: interspace between the antennal scrobes 
very faintly narrower than that between the eyes, moderately ar- 
cuate in section, glabrous: palpi with the fourth joint very slender 
proximad, regularly expanding distad, the apical mai^n obliquely 
truncate; distal article longer than the fourth joint, broad, greatest 
width at proximal third, margins regularly converging to the acute 
apex: eyes with facets clearly defined and shghtly elevated individu- 
ally: antemue at least afi long as the body, the proximal segment 
short moniliform, subglobose, the joints becoming progressively 
longitudinal distad, regularly pilose. Pronotum transversely short 
elliptical, the greatest length contained one and one-fifth times in the 
greatest width : all matins arcuate, the nearest approach to angula- 
tion being the weakly suggested latero-caudal angles: oblique de- 
pressions distinct, extending from the medio-caudal section toward 
the usual position of the latero-cephalic angles, then turning mesad 
and extending subparallel to the cephalic mai^, vanishing caudad 
before reaching the middle line, the enclosed area moderately bullate, 
with irregularly placed and irregularly indicated slight transverse 
wrinkles, no medio-longitudiQal impression: lateral sections of pro- 
notum weakly dechvent, Tegmina coriaceous, haired as the other 
portions of the body, lanceolate-elliptical, the greatest width con- 
tained three times in the greatest length of the t^men: costal mar- 
gin lightly and regularly arcuate; sutural mai^n straight for the 
greater portion of the proximal two-thirds, arcuate distad; apex 
rather broadly rounded; the entire costal margin thickened and finely 
nodulose cingulate: marginal field occupying about the proximal 
two-fifths, well developed, moderately wide: six well defined costal 
veins indicated: discoidal field with six definite longitudinal sectors 
(including the discoidal vein itself), these sinuate, connected by cross- 
veins and forming quadrate to oblong interspaces, all obsolete distad, 
becoming lost in the coriaceous shagreenous condition of that region; 
anal sulcus distinct, impressed, arcuate proximad, straight oblique 
distad, joining the sutural margin near the proximal third; anal field 
elongate pyriforra; axillary veins three in number, poorly defined. 
Wings faintly surpassing the tegminal apices when all are in repose. 
Supra-anal plate transverse, the free margin sinuate-arcuate: cerci 
moderately long, robust, subfusiform, the apex rather short acute, 
the whole subdepressed : subgenital plate asymmetrical, from the 
sinistral side the margin is developed as follows: obliquely arcuate- 
emarginate ventrad of the cercus, then developed into an acute, peg- 
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like procesa, wHcb is narrowly separated from a median rectanguiate 
projection by a distinct but not deep V-shaped emargination, dextrad 
of the rectanguiate projection the margin is briefly arcuate, then 
strongly oblique truncate. Median and caudal femora with ventral 
margins finely spined: caudal tarsi hardly shorter than the caudal 
tibise, the metatarsus occupying slightly more than one-half the 
lei^h of the tarsus: arolia present. 

General color mummy brown, becoming buckthorn brown distad 
on the femora and remainder of the limbs, and blackish-brown on the 
head and proximal antennal joint. Abdomen becoming auburn meso- 
proximad. Subgenital plate blackish-brown. Eyes blackish-brown. 

Length of body, 6.2 mm.; length of pronotum, 1.5; greatest width 
of pronotum, 1.7; length of tegmen, 5.3; greatest width of tegmen, 
1.7. 

The type is unique. 

Oxyhaloiiue. 
Choiiiooaua p«rUlil n- ap- (Pi. I, S|s. le-Zi.) 

This is a most peculiar species, which we are placing in Chori- 
ioneura chiefly on account of the peculiar structure of the male sub- 
genital plate. The femora are very weakly spined ventrad, while 
the general form is distinctly suggestive of an AnapUcta, so much so 
that we are not at all convinced of the proper generic position of the 
species, the assignment of which is tentative. The insect does not 
seem to be closely related to any of the described species of Chori- 
soneura and we are unable to give a comparative diagnosis for that 
reason. 

Type: cf; Igarap^assii, State of Pard, Brazil. (H. S. Parish.) 
[Acad. Nat. Sci. Phila., Type no. 5234.] 

Size rather small: form depressed, elongate elliptical: surface 
moderately polished. Head projecting cephalad of the pronotum 
when seen from the doreum: occipital line arcuato-truncate when seen 
from the dorsum; least interspace between the eyes, which is ventral 
in position, very broad, subequal to the area between the antennal 
scrobes; face moderately bullate: palpi with the third joint slender, 
slightly longer than the fifth joint; fourth joint faintly shorter than 
the fifth joint, slender proximad and regularly enlarging distad; 
fifth joint somewhat thickened, elongate elhptical in outline: eyes 
strongly reniform in basal outline: antennse slightly exceeding the 
body in length; third joint nearly twice as long as the second joint, 
proximal joint moderately enlai^ed, slightly longer than the third 
joint. Pronotum transverse, its greatest length contained one and 
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one-half times in its greatest width: cephalic and caudal margins 
vet7 faintly arcuate, subparallel, the caudal of greater extent than 
the cephalic, lateral margins broadly and strongly arcuate, latero- 
cephalic angles obsolete, latero-caudal angles very faint, greatest 
width situated slightly caudad of the middle: surface of the disk with 
a faint, discontinuous, medio-tongitudinal impression, also with three 
pairs of poorly defined impressions, the caudal pair practically de- 
limiting the disk latero-caudad ; later^ portions of the pronotum 
semihyaline, weakly deflexed. Tegmina elongate lanceolate, the 
greatest width contained about three and one-half times in the great- 
est length: costal margin moderately arcuate in proximal third, 
straight thence to the moderately arcuate distal fourth; sutural mar- 
gin of similar form, but the distal arcuation is somewhat more exten- 
sive; apex rounded acuminate, nearly median in position: marginal 
field of medium width, sharply subdeplanate, extending to the proxi- 
mal third of tegmen; scapular field broad, comprising but slightly 
less than half the entire tegminal width ; anal field subpyriform, com- 
prising slightly less than one-third the sutural length: costal vein 
twelve in number, oblique, somewhat sinuate and irregular; discoidal 
vein bifurcate distad, the sutural ramus sending two rami to the distal 
section of the sutural margin; median vein in general parallel to the 
discoidal vein, reaching the sutural margin proximad of the discoidal 
rami, sending two to three strongly oblique rami suturad; ulnar vein 
bifurcate; anal sulcus strongly arcuate proximad, straight oblique 
thence to the apex, which is very briefly arcuate; axillary veins five 
in number, poorly defined. Wings with the intercalated field rela- 
tively large, its axi^ length about equal to one-third that of the re- 
mainder of the wing, strongly arcuate distad, subrectat^ulate proxi- 
mad : costal veins eleven in number, the three proximal ones springing 
from the mediastine vein, the proximal nine all dbtinctly elongate 
clavate; discoidal vein straight, simple except for the costal veins; 
medio-discoidal area broad, its width at broadest point almost equal 
to that from discoidal vein to costaJ mat^n, divided into more or 
less distinctly quath-ate areas by eleven transverse veins; median 
vein straight except for ciu^ng costad toward the discoidal vein near 
its apex, simple except for several rudimentary rami distad; medio- 
ulnar area narrow, distinctly less {at broadest points) than half as 
wide as the medio-discoidal area; axillary vein biramose. Subgenital 
plate" of the slightly asymmetrical type, with the large, compressed 
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type of styles, found in a number of species of the genua; form of the 
plate reading from sinistral portion; first, an infra-cereal, slightly 
oblique, subtnincate, projecting portion, this rounding into a rela- 
tively deep U-shaped emargination to the base of the styles, which 
are placed in broadly, unequally arcuate emarginations, between 
which is a slight, acute-angulate projection, dextrad of the styles the 
mai^n is developed similarly to the sinistral portion, but the pro- 
jection is narrower and more acute; styles in length distinctly sur- 
passing the remainder of the subgenital plate, distinctly compressed, 
9ubparallel, tapering, ventral margin thickened: cerci elongate, de- 
pressed, subfusiform, distad greatly attenuate. Femoral mar^ns 
with a few weak, short spines; genicular spines strongly developed 
on median and caudal femora: arolia large. 

General color buckthorn brown. Head dull vinaceous-nifous; 
eyes cinnamon-brown; antennse with the proximal portion of the 
dorsal surface lined with mummy brown : palpi clay color, Pronotum 
dull mars yellow mesad, this flanked by a pair of poorly defined, 
broad bars of dark auburn, which diverge caudad and fail to reach 
the caudal margin of the pronotum; lateral portions of the pronotum 
nearly colorless hyaline. Tegmina with marginal field nearly 
colorless hyaline; humeral trunk and vicinity dark auburn. Wing 
weakly washed with buckthorn brown, the inter-marginal costal 
region washed, and the radiate veins pencilled with mummy brown. 
Abdomen on both lateral aspects with indefinite marginal bands of 
munmiy brown. 

Length of body, 8 mm.; length of pronotum, 1.6; greatest width 
of pronotum, 2.4; length of t^men, 6.6; greatest width of t^men, 1.8. 

In addition to the type we have before us a paratypic male bearing 
the same data as the type. This specimen shows no differences 
excepting a quadriramose condition of the tegminal discoidal vein, 
which has one ramus furcate on one tegmen, and biramose on the 
other. 

We take great pleasure in dedicating this interesting and aberrant 
species to the collector, Mr. Parish, to whose eneigy we are indebted 
for several extremely interesting and important series of tropical 
American Orthoptera. 

UASnitM. 

AeontiotluipU aximU <Fu«h). 

1332. CaUimantU eximia Pascoc, Ann. and Mag. Nat. Hist., (5), IX, p. 423. 
INazare, near Par&, Brazil.] 
FsltA. (C. F. Baker.) One male. 
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Igarap^-aasii. January 19, 1912. Two males, one female. 

Kirby***, who examined Pascoe's type, considers Saussure and 
Zehntner's paraensta to be the same as eximia. 

The male has not been previously described. In that sex the 
general form of the head is similar to that found in the female, but 
the occipital line is weakly concave and the facial scutellum is 
slightly shallower, though of exactly the same general pattern. 
The pronotum is of similar form to that of the female but, naturally, 
slightly more slender. The tegmtna are entirely hyaline except the 
marginal field and the vicinity of the humeral trunk, which are 
opaque green. The wings are hyaline with the costal margin rather 
narrowly washed with pomegranate purple, a longitudinal blotch 
placed on the caudal two-thirds of the radiate field at about two- 
fifths the length of the wing from the internal margin, bone brown 
in color. One of the Igarap^assll males measures as follows: length 
of body, 19.8 mm.; length of pronotum, 4.4; greatest width of prono- 
tum, 2.2; length of tegmen, 14; length of cephalic femur, 5.2. 

All the known records of the species are from the state of Pari, 
Brazil. 
AngaU qniiiqaamMtitatft (Oiiviar). 

1792. Manlit quinqucmaciJala Olivier, Encyd. M£th., Ita., VII, p. 636. 
[Surinam. I 

Igarap^-aasd. One male. 

This specimen has been compared with a male of the species from 
Bartica, British Guiana (11-27-1913; H. S. Parish) and agrees in 
all respects except two. The folded carlnation of the diato-dorssJ 
abdominal segments is well indicated in the Bartica specimen and 
not apparent in that from Igarap^assti. The Bartica specimen is 
more intensely colored, having the yellow areas between the purplish 
bars on the wings brighter, but the general weak infuscation of the 
wings is more extensive in the Brazilian specimen and the distal 
fem^inous patch on the anterior field of the same is more decided 
in this individual. 

Apparently this is the first Brazilian record of the species. 
lIuioHkBtii onlifolU (StoU). 



Igarap^assd. One male. 

This specimen has the marginal field of the tegmina hyaline in 
the proximal two-fifths and viridi-coriaceous distad. Apparently 
"Synon. Catal. Orth., I, p. 233, (1904). 
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this is the first record of the genus from Brazil or from south of the 
Guianas. 

Hiopterreliira. 

■nionift" m^OT Skii»an Bod Zehntosr. 

1894. Mumnia major Saussure and Zehntner, Biol. Cent.-Amer., Orth., I, 
p. 165, pi. X, figs. 17 to 19. [South America.l 

Igarape-ass)l. Two males. 

These specimens have also been compared with a male of 
this species from Nouveau Chantier, French Guiana, recorded by 
Chopard.** The form of the supra^an^ fAate of the male has never 
been described. From our material it is seen to be elongate 
lanceolate, with the apex rounded and but faintly surpassing the 
distal margin of the subgenital plate. There is present on the plate 
a distinct precurrent median carina. 

This is the first record of the species from Brazil. 
Vatln». 

?arMUfiiMtoptei« byogntUU (Serville). 

1839. MantU fiavovutlala Serviile, Hist. Nat. Ins., Orthopl., p. 183. [Cay- 

Igu'ap^assii. One male. 

This specimen is inseparable from males from Nouveau Chantier, 
French Guiana, determined and recorded by Chopard. 
AXJBXDID.M. 
Aorydilnn. 
Somarpliopiii BrkBoUtni Haneock. 

1906. E\omorphopjiii\ granuialua Hancock, Genera Inaectonim, fasc. 48, 
Tetriginffi, p. 38, pi. iV, figs. 35 and 35a. [Dutch Guiana.l 
Igarap^-assii. January 25, 1912. One male. 
AllotvttU p«ravUniii <Boliw). 

1887. P\arcUeUix\ peruCTonus Bolivar, Ann. Soc. Entora. Belg., XXXI, 
p. 272. [Pumamarca, Peru.] 
Igarap^asstl. Four males, one female. 

■' The type of this genus was first fixed by the present author, in February, 1904 

(Proc. U. S. Nat. Mus., XXVII, p. 568), aa suHnama. Kirby later (^on, Catal. 
Orth., I, p. 276 — not earlier than November, 1904) indicated major Sausaure and 
Zehntner as the t^e, an unwarranted and untenable designation, as it was not one 
of the originally included species. As Giglio-Tos has based his recently proposed 
generic name Promvionia on sunnama (BuU, Soc. Entoin. Ital., XLVII, p. 6, 
(1916)), it is evident that hia name is a pure synonym of Musonia as properly re- 
stricted. As we hare already contended (Ibid., p. 567), the generic name Mionyx 
also becomes a synonym of Muaonta, although at the date ofour previous writing 
no single type had been selected for it. Kirby, however, indicated (Ibid., p. 276) 
as ita type, lineaHvenlris St&l, which is apparently congeneric with tarinama, in 
addition being with the latter the original basis of Muaonia. Certain species 
which have been referred to Mionyx are, apparently, not congeneric with sari- 
ttama, and these will require a new generic name. 
" Ann. Soc. Entom. France, LXXX, p. 332, (1911). 
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Kleraiiotni oftudatni (SaoHun). 

1861. T[cUtz| eaudala Saussure, Etevue et Magasin de Zoologie, 2e eir., 
XIII, p. 399. [Guiana.] 
Igarap^-assil. Three males, five females. 

These specimens are typical of this relatively widely distributed 
species. It seems to us very probable that Bruner's TelHx gracilis 
from Trinidad*' equals the present species. 

ApoUtUz bnuri (Huicoek). 

1906. ApoteUix hruneri Hancock, in Bruner, Proc. U. S. Nat. Mus., XXX, 
p. 614. [Paraguay.] 
Igarap£-assil. One female. 

This specimen is inseparable ttom Paraguayan and Argentinian 
individuals of the same sex. The range of the species is much 
extended to the northward by this record. 

Tattigidaa lutBO«ekt Bnu^. 

1910. TeUigidea hantocki Bruner, Ann. Carneg. Mus., VII, p. 131. [Cor- 
umbi, Brazil. ] 

Igarap6-assil. One male. 

This specimen fully agrees with the description of hancocki, but 
in size it is somewhat smaller, showing the following proportions: 
length of body, 8.8 mm.; length of pronotum, 9.1; length of tegmen, 
1.7; length of wing distad of pronotum, 2.5; length of caudal femur, 
5.4. 

The two localities from which this species are known are widely 
separated, but doubtless it will be found in suitable situations in 
the intervening region. 

Prosooplnee. 
PTOwwpU iMbra Kiuc. 

1820. pToseopia icabra Klug, in Neee ab Escnbeck, Hone PhyaicB BeroliD., 
p. 19, pi. Ill, fig. 2. IPartl, Brasil.t 

Pari. (C. F. Btdter.) One male. 

The male is particularly interesting in having a striking type of 
coloration, a median supra-clypeal area on the lower face, the ventral 
section of the geme, the cephalic supracoxal plate, a wash along each 
side of the meso- and metapleura and the greater portion of the 
immediate apex of the abdomen, being yellowish. The species 
Taxiarckua paraerms described by us from Obidos, Amazon River,** 
we find to be a synonym of the present species. The unsatisfactory 
character of Brunner'a generic key and lack of comparable material 
were largely responsible for the reference of this insect to Tcaiarchua. 
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Certain of the genera of the present subfamily do not appear at 
all natural or, if so, are not properly deEned. 

The species is known from as far south as Bahia and inland to 
the upper Amazonian region. 

AorldiDA (Truzalina of authors). 
OrplmhlU pnMUU (DcGmt). 

, III, p. 503, pi. 42, 

Igarap^assd. Two males, one female. 

Parti. (W. M. Mann.) One male, one female. (C. F. Baker.) 
Three males, seven females. 

This series exhibits the usual phases and variations of this plastic 
and widespread species. But two, these fem^es from Pari, are 
of the all green phase, while the strongly infuscated phase is 
represented in the Igarap£-assti and Pari lots. In a relatively 
large number of specimens the lateral carins of the pronotal disk 
show a more or less decided tendency to become obsolete between 
the first and second transverse sulci. 
Oiphnlalla bonoardi (Bnioet). 

1904. Linoceralium boucardi Bruner, Biol. CeBt.-Ainer., Orth., II, p. 84. 
[Rio Snrstwn, Britiah Honduras; Panama; Saa Diego, Department of 
Magdalena, Colombia..] 

Igarap^assu. February 1, 1912 (one specimen only). Six 
males, two females. 

For comments on the synonymy of this species the student is 
referred to a recent paper by the author.'* 



OmnssMlia ^glio-toil BoUtsf. 

1899. 0[mmext:rM\ giglio-lon Bolivar, Revista Chilena Hist. Nat., Ill, 
pp. 54, 55. [Caiza, Aguairenda and San Francisco, Bolivian Chaco.] 
Igarap^-assiJ. One male. 

This specimen is inseparable from individuals of the same sex 
previously recorded by us from northern Argentina, except that 
the disk of the wing is more glaucous and less azure blue. 

Pyrgomorpb ince . 
Omnia oi 



1870. Omura eongrua Walker, Catal. Derm. Salt. Brit. Mus., Ill, p. 504. 
[Pari, Brazil; Amazon Region; Archidona, Eciiador.| 
Igarap6-assil. One male. 
" Trans. Amer. Entom. Soo., XLII, p. 277, (1916). 
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IiOoustlDee (Amdimt of authora). 

CoIpolOpha OblOlata <ServJle). 

1831. Tropiiwias ofcsoWiM ServiUe, Ann. Sci. Nat., XXII, p. 274. ["Cape 
of Good Hope. "I 

Igarap6-afisii. One male. 
This specimeD is inseparable from British Guianan males of 
the species, which has been recorded from Santarem (Rehn) and 
Pari (Bniner), Brazil. 
TropidMrii aollarii (stoii). 

1813. GryUus (Locutla) coUaria StoU, NatuurL Afb. Beaehyr. Spooken, etc., 
Tiek-apringhaanen, pp. 39, register 13, pi. XXIV, fig. 80. [No locality-j 
Igarap6-a£Si3. One dated January 17, 1912. One male, two 
females. 
Stanurli ajli&drodsi (StU). 

1860. Opiamala cylindrodea Stil, Kong. Svcnska Freg. Eugenies Rcsa, 
Ins., p. 325. [Rio ile Janeiro, Brazil.) 
Igarap6-assii. One female. 
This specimen is inseparable from south Brazilian material. 

Osyblepta xantkoahloia (Mancholl). 

1835. GrylltM xanlAocUorus Marschall, Add. Wiener Miu., I, p. 215, pi. 
XVIII, fig. 7. [Brasill 
Igarap4-as8ii. One dated January 17, 1912. Two males, two 



These specimens are only provisionally referred to this species, 
as the forma of the genus found in northern South America and 
their relationship is very poorly understood. 
■Caatvaia eaernleipannii Brvner. 

1911. Mastasia eaendeipennia Bniner, Ann. Cuneg. Mtu., VIII, p. 86. 
IBenevides, state of Pu£, Brazil.] 

Igarap4-assi3. Three males, two females. 

This species was described from a female, appwently unique. 
The male sex fully agrees with the important features of the original 
description, except for the genital characters and those features 
in which the males of this group show some difference from the 
female, i. e. smaller size, proportionately narrower interocular 
space of the vertex, more prominent eyes and slightly more distinct 
median carina of the pronotum. In size the male specimens before 
us show the following measurements : 

Length of body 22.3 mm. 19 mm. 19.5 mm. 

Length of pronotum 4.4 " 4 " 4.3 " 

Greatest dorsal (caudal) width of 

pronotum 2.2 " 2.1 " 2.2 " 

Length of tegmen 11 " 9 " 10 " 

Length of caudal femur 13.1 " 12.1 " 13.5 " 
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The male genitalic characters can be briefly described as follows. 
The disto-dorsal abdominal segment has the distal margin concave 
mesad, the concavity deUmited laterad by a short black projecting 
tooth; Bupra-anal plate of the trefoil type found in thia genera 
group, the paired lateral gections strongly rounded, the median 
distal section short sublinguiform, the dividing eniarginations 
roundly rectangulate, proximal half of plate with a median sulcus, 
widening distad; cerci developed as broad plates but slightly sur- 
passing the apex of the supra-anal plate, the dorsal section of the 
plate - strongly impressed and depressed, with the apex slightly 
recurved on the main portion of the eercus, the lateral section, which 
is thrown into rehef by the impressed and recurved sections, being 
of the sub-falciform pattern found in the cerci of other species of 
this group of genera, in which species, however, the cerci are not 
at all lamellate, but instead show modifications of a simpler Cereal 
type; subgenital plate short, when seen from the lateral aspect 
blunted, the apex strongly pinched dorsad. 

The male sex, and to a lesser degree one of the females, shows 
certain color differences from the ordinal description. The dorsal 
coloration is appreciably marked otT from the darker lateral bars 
by narrow lines of dull yellow on the head and pronotum, which 
are continued caudad from the pallid lines on the tegmina mentioned 
by Bruner. There is also a dark bar, which varies in solidity, across 
the ventral sections of the genie, lateral lobes and, more weakly, 
the pleura, bordering ventrad the yellow described by Bruner. 
The face is dull pale olivaceous green in both sexes. The caudal 
femora are clear oil yellow proximad, passing to oil green distad, 
with the distal extremity somewhat lufuscated. 

The number of spines on the external margin of the caudal tibiie 
varies from six to seven. 
T«tr*U«nU inriaBma (Liuueui). (F1. 1. fi(a. 21 nod 26.) 

1764. [GrylliiB] iurinamus Linmcus, Mus. Ludovic. THric., p. U6. [Surinam.| 

Igarap^-asstJ. Five males. 

ParA. (C. F. Baker.) One male, one female. 

Thia series shows the male sex to have a very great amount of 
variation in size, and apparently to a certain degree locally in the 
depth of general coloration; in the Igarap^assH specimens the 
dorsal surface of the head and pronotum is fully as dark as the 
lateral (i. e. ventrad of the narrow pale dorso-lateral lines) areas, 
while the tegmina are more olivaceous, instead of the same area 
13 
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OH the proQotum and the tegmina being distinctly greenish, aa in 
the Pari individuals. 

The size extremes (in imllimeters) of the Igarapd-assii males and 
the single female (Pari) seen are as follows : 

cT d" 9 

Length of body , 19.5 mm. 29 mm. 35 mm. 

Lei^h of pronotum ,.,, 4.2 " 5.8 " 6,6 " 

Greatest dorsal (caudal) width of 

pronotum 2.6 " 3.8 " 4.8 " 

Length of tegmen 17.6 " 22.7 " 24.6 " 

Length of caudal femur 13.6 " 18.6 " 19 

The species has been recorded from Surinam, "Brazil," Coca 
(Bolivar) and Valley of Santiago (Giglio-Tos), Ecuador. The 
two latter records may not refer to true surinajna. 

TatrmMnia pllll*" n. «p. (PI. I, fiss. 35 and 27.) 

Allied to T. mrinama (Linnaeus), but differing in the generally 
smaller size, leas strongly bullate occiput, narrower interspace 
between the eyes, shorter and proportionately broader fastigium, 
more prominent eyes, in the more slender and more regularly arcuate 
male cerci, in the less expanded genicular lobes of the median femora 
and the small dorsal spine of the same region, in the less produced 
and more robust caudal femora of the male and in the less strongly 
contrasted coloration. 

Type: d"; Igarap^-a.'safi, State of Pari, Brazil. (H. S. Parish.) 
(Acad. Nat. Sci. Pliila., Tj-pe no. 5284.J 

Size small (for the genus): form in general as in T. surivatna. 
Head with the occiput regularly bullate-arcuate ascending, but not 
as elevated as the dorsal surface of the eyes, weakly carinate mesad, 
the vertex and fastigium moderately declivent; interspace between 
the eyes subequal in width to the inter-antennal section of the 
frontal costa; fastigium nearly twice as broad as long, cephalic 
margin arcuato-obtuse, faintly excavate near the apex, fastigio- 
facial angle roundly obtuse when seen from the lateral aspect, face 
gently retreating, bounding border of the fastigium well indicated; 
frontal eosta not strongly indicated ventrad, failing to reach the 
clypeal suture, moderately narrowed dorsad at the fastigio-facial 
angle and again to a smaller degree ventrad of the ocellus, thence 
subequal in width ventrad, surface biseriate punctate dorsad, faintly 
sulcate ventrad; lateral facial carime distinct and gently diverging 

" From ♦'/', a friend. 



yGoogle 



1918-1 NATURAL SCIENCES OF PHILADELPHIA. 173 

ventrad: eyes prominent, distinctly elevated dorsad of the vertex, 
in outline broad ovate, in length twice as loi^ as the infra-ocular 
portion of the gens: antenns almost twice as loi^ as the combined . 
length of the head and pronotum. Pronotum subsellate, greatest 
width (caudad) of the disk contained one and one-half times in the 
greatest length; cephalic margin of disk gently arcuate with a shallow 
median emargination, caudal mai^n obtuse-angulate with the 
immediate angle narrowly emarginate; prozona about one and 
one-hajf times as loi^ as the metazona, the latter closely cribroso- 
punctate, transverse sulci deeply impressed; median carina faintly 
indicated on the prozona, severed by all the transverse sulci, distinct 
but low and not sharply defined on the metazona, lateral angles 
rounded, faintly more evident on the metazona than on the prozona; 
lateral lobes with their greatest depth contained one and one-quarter 
times in their greatest dorsal length; cephalic margin straight oblique, 
ventro-cepbalic angle rounded obtuse-ai^ulate; ventral margin 
arcuato-emat^nate cephalad, obtuse-angulate mesad, straight 
oblique ascending caudad, ventro-caudal angle rounded; caudal 
mai^n moderately concave. T^mina reaching to the tips of the 
caudal femora, apex rounded. Wii^ reaching to the tegminal 
tips. Prostemal spine erect, conical, acute; interspace between the 
mesostemal lobes quadrate, internal margins of the lobes straight, 
intemo-caudal angles rounded; raetastemal lobes very narrowly 
separated caudad. Furcula present as short spiniform points, 
between which and the cereal bases are placed on each side a single 
similar point, the abdominal segment bearing the same sublamellate 
expanded over the cereal base: supra-anal plate elongate trigonal, 
slightly arcuate-emai^nate on each side mesad, apex broadly rounded, 
margins moderately elevated, the median line of the plate finely 
sulcate proximad, carinate distad; cerci thick at the base, thence 
taperii^ to the subequal distal half, moderately arcuate in form, 
apex blunt, moderately incurved: subgenital plate considerably 
produced, distal portion strongly compressed with the apex faintly 
bulbous, this faintly elevated when seen from the lateral aspect. 
Cephalic hmbs as usual in the genus. Median femora with the 
dorsal genicular teeth short and blunt, the genicular lobes not strongly 
developed. Caudal femora slightly more than twice as long as the 
head and pronotum together, rather robust, not surpassing the tips 
of the tegmina, genicular lobes acute, pattern of the paginie regular, 
moderately impressed: caudal tibiie slightly shorter than the femora, 
distal two-thirds expanded, mai^ns there distinctly lamellate, 
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lamellar brush oq internal margiD thick, external margin with but 
a few hairs; external margiD with six to seven spines, internal margm 
with nine spines: caudal tarsi with proximal joint strongly depressed. 

Allotype : 9 ; same data as type. 

DifTering from the description of the male in the following features. 
Frontal costa sulcate for but a short distance ventrad of the ocellus, 
plane thence ventrad : eyes elevated but slightly dorsad of the vertex, 
in depth about one and one-half times that of the infra-ocular portion 
of the gense: antennee hwdly twice as long as the pronotuni alone. 
Pronotum not as sellate as in the male, the dorsal line not at all 
concave when seen from the side, greatest dorsal (caudal) width 
of disk contained about one and one-third times in the greatest 
dorsal length of the same: prozona about one and one-third times 
as long as the metazona: lateral lobes of the pronotum with their 
greatest dorsal length very faintly longer than their greatest depth. 
Interspace between mesosteroal lobes faintly broader than in the 
male, that between metastemal lobes cuneate and at narrowest 
point about two-fifths the width of the mesostemal interspace. 
Ovipositor jaws elongate, slender, compressed, mar^ns irregularly 
denticulate. Median femora of normal type, as usual in females 
of this genus. 

General color of intensive individuals very dark olive on the 
dorsal and lateral aspects, ventral siu^ace and abdomen olive- 
yellow to yellowish olive, mottled in both cases with bottle green, 
metazona of the dorsum of the pronotum washed with ivy green. 
The usubJ four lines on the head, pronotum and pleura relatively 
narrow, the dorsal pair quite narrow, in color these lines are olive- 
ocher to olive-yellow, paling to cream-buff or primrose yellow where 
the ventral pairs are connected on the face; pleural spots three in 
number. Eyes mars brown to prout's brown; antcnnie of the 
general color, in proximal half weakly subannulate with dull 
ochraceous, tips briefly cream color, Tegmina with the anal vein 
lined with the continuation of the dorsal pair of pale lines; anal 
area sometimes weakly washed with bottle green. Wings with the 
disk china blue, apex and distal half of periphery clouded with 
fuscous. Cephalic and median limbs of the ventral color, the 
mottling of bottle green quite marked, the tibiae subannulate with 
fuscous; proximal portion of the femora washed with nopal red. 
Caudal femora with the external, dorsal and internal faces of the 
general dorsal color, triannulate with aniline yellow, the proximal 
annulus incomplete, the median one V-shaped on the lateral face, 
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ventral face aniltQe yellow or washed with garnet brown, the proximal 
portion of the femora washed more or. less completely with nopal 
red; caudal tibise deep slate blue, paler along the margins, an incom- 
plete proximal yellowish annulus, spines yellowish, black tipped; 
caudal tarsi dull greenish, faintly washed with reddish (this probably 
more extensive and much stronger in life), internal margin of the 
two proximal joints lined with black. 

In the sin^e recessively colored individufd before us the dorsal pale 
lines are greatly subdued and the femoral bands, particularly the 
caudal ones, are obsolete, while the general color is less distinctly 
greenish and in places more brownish. The pale antenna! tips and 
the ventral pair of pale bands are, however, as decided as in the in- 
tensively colored specimens. 

MeaauremerUs (in miUimeiera). 

c? 9 

CType) (AUotype) 

Length of body 18.7 25.4 

Length of pronotum - _ 4 5.2 

Greatest width of dorsum of pronotum „.. 2.5 3.9 

Lei^h of tegmen „ _ 15.1 19 

Length of caudal femur „ _. 12.2 15.2 

In addition to the type and allotype we have before us two para- 
typic females, which show structural differences only in the faintly 
more bullate dorsum of the pronotum <rf one specimen, which is of 
the recessive type of coloration noted above. An interesting thing 
concerning one female paratype is that the left antenna was broken 
- off at the sixth joint some time during the life of the insect, and there 
has been regenerated distad of that joint a terminal joint much longer 
and appreciably more bulbous than the other segments, which ter- 
minal segment, curiously enough, bears a narrow terminal pale mark- 
ing. Since writing the above we have had placed in our hands a 
sin^e female of the species from Albina, Surinam, collected May, 
1904, by William Schaus, and belonging to the United States National 
Museum. This individual is more brownish than the Igarap^asaii 
specimens, with the pattern recessive in character. 
CHLOBOPBSVaTEBi' aew teoai. 

A member of the TetratieniEe and allied to TetrabBnia, Mastusia 
and Eumasiiisia, but completely apterous and in general form strongly 
resembling species of the Coscineutid genus DeUia, from which, how- 
ever, Chloropseusles can be immediately separated by the expanded 

" From x'-"P^ green, i-curriK deceiver. 
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and mm^nally lamellate distal sections of the caudal tibise, as well 
as by the character of the genitalia of both sexes. The more fully the 
other features of the new genus are examined, the more superficial the 
evident resemblance to Dellia is found to be. From all of the allied 
genera Chloropaeuatea can be separated by its apterous condition, its 
supra-genicular spiniform process and its highly polished surface; 
from Telratania also in the broadly emarginate caudal margin of the 
pronotal disk, the more (cf) or less (9) sulcate frontal costa, the 
simpler subgenital plate of the mate and the absence of the clavation 
of the distal extremity of the median femora found in the male of 
Teiraicmia; from Eumasiusia the new genus differs in the form of the 
head and general type of the pronotum, as well as sculpture of the 
same, in the non-compressed male subgenital plate and in the linear, 
more exserted ovipositor jaws of the female; from Maslusia the new 
genus also differs in the form and sculpture of the head and pronotum, 
in the emarginate caudal margin of the pronotal disk and in the linear, 
more exserted, female ovipositor jaws. The coloration of the type 
species is very distinctive. 

Description of Genus. — Apterous. Glabrous. Surface of face, 
genie, occiput, pronotum, pleura and proximal abdominal segment 
with small, raised but low, callose, white areas. Interspace of vertex 
narrow; fastigium subdeclivent, sulcate; fastigio-frontal region 
truncate when viewed from lateral aspect; face retreating; frontal 
costa distinctly (cf ) or weakly ( 9 } sulcate mesad and ventrad, plane 
dorsad; eyes prominent in both sexes. Pronotum with three very 
deeply impressed transverse sulci, no lateral and little trace (in male 
only) of median carime; cephalic and caudal margins of disk emargin- 
ate mesad; meaonotum not equal to one-third the length of the 
prozona. Supra-anal plate of male subtrigonal; cerci of male falci- 
form; subgenital plate short, broad. Ovipositor jaws of female 
elongate, straight, margins weakly denticulate. Prostemal spine 
sub-compressed, conical, acute. Mesostemal lobes with interspace 
slightly longitudinal (cf) or slightly transverse (9). Metastemal 
lobes contiguous (cT) or narrowly separated (9). Cephalic and 
median femora of male subinflated, cephalic genicular lobe larger 
than caudal lobe on each femur. Caudal femora with a more (d") 
or less (?) pronounced supra-genicular spine, genicular lobes weakly 
acute; caudal tibise expanded distad, with the maigins sublamellate, 
external margin with seven spines, internal maigin with nine spines; 
caudal tarsi elongate, second joint subequal to one-half the length of 
the metatarsus, third joint subequal to joints one and two together. 
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Genotype: C. Uucotylus new species. 
CUoropiautei iBncotylnt" b- »p- (PI, i. Bi*. 28-31.) 

Type: cf; I garap^assii, State of PaM, Brazil. January 17, 1912. 
(H. S. Parish.) [Acad. Nat. Sci. Phila., Type no. 5287.] 

Size small. Head slightly enJarging cephalad of its insertion in the 
pronotum; occiput roundly inflated and ascending; vertex with 
interspace between the eyes very narrow, less than the width of the 
third antennal joint, caudad of the constriction the vertex is lanceo- 
late sulcato-impressed; fastigium weakly deelivent when seen from 
the lateral aspect, distiactly broader than long when seen from the 
dorsum, the greatest width subequal to twice the width of the proxi- 
mal antennal joint, fastigium delicately sulcate medio-longitudinally; 
fastigio-frontal region vertically truncate to between the antentue 
when seen from the lateral aspect, face then strongly retreating, 
weakly concave; frontal costa indicated to the clypeal suture, nar- 
row, weakly narrowed ventrad of junction with fastigium and faintly 
so immediately ventrad of the median ocellus, surface of costa dorsad 
plane with a few punctures, ventrad of ventral mai^ns of anteimal 
aerobes deeply but narrowly sulcate; lateral facial carinie well indi- 
cated, divergent ventrad; eyes quite prominent, large, well elevated 
dorsad of the vertex, in length about twice that of the infra^cular 
portion of the gense; antennae about three times as Ior« as the pro- 
notum, simple, joints elongate, very faintly enlarging distad. Pro- 
notum weakly sellate in general form, but dorsal line straight, with 
greatest dorsal length slightly greater than the greatest dorsal width; 
cephalic margin of disk subarcuate with shallow, broad, median 
emai^nation; caudal margin of disk very broadly and faintly emar- 
ginate, with a more pronounced, broad, median V-emargination : 
median carina very weakly and discontinuously indicated on the 
prozona; transverse sulci very deeply impressed, the caudal one con- 
tinuous, the others, three in number, severed by the median carina, a 
supplementary, short, dorsal sulcus placed between sulci one and two; 
metazona forming no more than one-fouri h of the dorsal lei^h of the 
pronotum: lateral lobes about one and three-fourths times as long as 
deep, ventro-caudal angle rounded, caudal margin straight; surface 
of metazona of lobes faintly punctulate. Mesonotum with caudal 
mai^in faintly obtuse-angulate emarginate mesad, the surface as- 
cending dorso-caudad into a blunt, tubercular structure: metanotum 
with a structure similar to that of mesonotum, but the caudal 
margin is more decidedly obtuse-angulate emarginate. Tegmina 

" From MvKo^ white, ti/.ot knob. 
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and wingB completely absent. Abdomen slightly compressed, weakly 
carinate medio-longitudinally dorsad, extremity slightly recurved: 
furcula developed 88 short, broad, rounded well-separated lobes; 
lateral sections of the segment bearing the furcula sublamellate and 
projecting over the lateral face of the cereal base, the margin of these 
lobes arcuate obtuse-angulate : supra^anal plate moderately produced 
and constricted trigonal, the apex moderately broad, rounded, lateral 
margins with the cereal emarglnation broad, moderately deep and 
regularly arcuate, distal section of plate slightly deflected, ventrad 
from the plane of the proximal iwrtion of the same, the deflected por- 
tion with lateral sulci limiting a median rounded "boss": cerci falci- 
form, short, not surpassing the apex of the supra-anal plate, proximal 
portion of the cerci very broad, then tapering strongly to the rela- 
tively slender and moderately acute distal portion, the whole cercus 
placed so as to incline toward the mediui line of the body: sul^nital 
plate very short, broad, not at all produced, when seen from the lateral 
aspect rounded, the dorsal maigin broadly U-sha^ied.*' Prostemal 
spine moderately compressed conical, acute, arising from a broad 
base. Interspace between the mesostemal lobes subcuneate, slightly 
longer than broad: metastemal lobes touching on their caudal half. 
Cephalic and median femora moderately inflated, appreciably arcu- 
ate, cephalic genicular lobe of each of these femora laiger than the 
caudal lobe of the same. Caudal femora about twice as long as the 
head and pronotum together, surpassing the apex of the abdomen by 
nearly one-half the femoral length, moderately slender, external 
paginse regularly and distinctly sculptured, genicular lobes moderately 
acute, median section of dorso^enicular margin with a distinct pro- 
jecting spine: caud^ tibiie very slightly shorter than the femora, 
distinctly expanded distad, the margins there considerably lamellate, 
marginfd hairs few in number but individually long and regularly dis- 
posed, external margin with seven spines, internal margin with eight 
to nine spines: caudal tarsi not quite one-half as long as the caudal 
tibiie, slender, the first and second joints together but slightly longer 
than the third, the second joint about one-half the length of the first 
joint, which is considerably depressed. 

Allotype: 9 ; same data as the tjiie. [Acad, Nat, Sci. Phila.] 
The female differs from the male description in the following fea- 
tures. Interspace between the eyes subequal to the width of the sec- 
ond antenna] joint, the vertex caudad of the interspace hardly more 

'*The typ« has this ptate compressed, apparently unoaturally so, and we are 
taking its mat^nal form from the paratypic male, which, apparently, represents 
the normal type. , 
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than finely sulcate: frontal costa less clearly defined ventrad and 
with the sulcation weaker and sub-obsolete ventrad: eyes not quite 
twice as long as the infra-ocular portion of the gens: anteniue about 
two and one-half times as loi^ as the dorsum of the pronotum. Pro- 
notum slightly shorter, the lateral lobes about one and one-half times 
as long as deep. Mesonotum and metanotum with marginal form 
and tuberculiform structure less decided. Supra-anal plate elongate 
trigonal, strongly arcuate in transverse section, apex rather blunt, 
surface non-sulcate: cerci short, blunt, styliform: ovipositor valves 
exserted, elongate, straight, compressed, apices slightly blunted, 
lateral margins rather finely denticulate, dorsal surface of dorsal 
valves weakly canaliculate. Interspace between the mesostemal 
lobes slightly transverse: metastemal lobes narrowly separated. 
Cephalic and median femora more slender. Caudal femora with 
dorsal genicular spine less aciculate. 

General color calla green to ivy green, pas^ng into more or less 
clear oil yellow on the lateral lobes of the pronotum (cT), the genie 
and lower face (d") and rostral region (both sexes). The pale spot- 
ting ranges from maize yellow, through creamy white to light green- 
yellow, and is distributed roughly as foUoTre : three paired spots on face, 
three to four paired markings ventrad of eyes and on gens, a paired 
series of eight spots following the usual position of lateral prouotal 
carime extending from eyes to caudal coxte, another paired series 
extending from mesonotum to and over dorsum of third to fifth proxi- 
mal abdominal segments, ventral section of lateral lobes of pronotum 
with three paired dashes; all these markings placed on strumose 
tubercles or ridges, Fastigium of male distinctly, of female weakly, 
pale lemon yellow: antenme of the color of the face, inf uscated distad : 
eyes mats brown to russet. Abdomen of male occasionally yellowish 
disto-ventrad : furcula, edge of expam^ion of disto-dorsal abdominal 
segment and tips of cerci of male black. Caudal femora with distal 
extremity and adjacent section of tihm cadmium orange to cadmium 
yellow, strongest on the genicular arches and weakly tinged with the 
general greenish on the lobes and dorsum: caudal tibite with spines 
black-tipped: caudal tarsi with pulvilli pads scarlet red in some speci- 
mens, yellowish (possibly faded) in others. 

Me4XSUTemeTU« (in millimelera) . 

(Type) (Allotype) 

Length of body 13.6 17.8 

Length of pronotum . 2.9 3.1 

Greatest (dorsal) width of pronotal disk 2,3 2.8 

Length of caudal femur 10.3 1.6 
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In addition to the type and allotype we have before us a paratypic 
pair (one — the male — dated January 17, 1912), which show no note- 
worthy differences from the tj-pe material, except that the male has 
the general coloration more olivaceous, but this we feel is due to dry- 
ing. 
Bnoephtlurii Uoibr n. sp. (Pi. I. figs. 32, 33.) 

Apparently a near relative of B. corallipes Bruner,'" from CorumbS, 
Brazil, agreeing in the robust form, the closely veined tegmina and 
the coral red caudal tibiae. The new form differs, however, from 
corallipes in the female sex (the only one known of corallipes) having 
the head higher than wide, in the eyes being less than twice as long 
as the cephalic margin of the cheek, in the fastigium being distinctly 
broader than long, in the unbanded pronotum and in the longer 
tegmina. 

Type: d"; Parfi, State of Parfi, Brazil. (C. F. Baker.) [Acad. 
Nat. Sci. Phila., Type no. 5288.] 

Size small: form robust: surface of face, lower portion of genffi, 
pronotum and pleura closely but not very deeply cribroso-punctate, 
occiput very shallowly punctate. Occiput arcuato-bullate, well 
elevated dorsad of pronotal level, at highest point faintly flattened; 
interocular portion of vertex very narrow, hardly more than one- 
fourth the width of the proximal antennal joint, weakly sulcate in 
caudal section; fastigium very faintly declivent, the greatest length 
subequal to the greatest width, in general form pentagonal, the ceph- 
alic margin strongly truncate and appreciably cingulate, the surface 
impressed, weakly nodulose and with a short, rather fine, medio- 
longitudinal carina: frontal costa dorsad four times as broad as the 
interocular space and subequal in width ventrad to the median ocel- 
lus, ventrad of which the mai^ns are strongly constricted, then di- 
vei^i^ an equal amount and obsolete ventrad of this point, the in- 
terantennal section of the costa is excavato-sulcato, distinctly punc- 
tate, surrounding the ocellus the surface is impresso-punctate, thence 
faintly sulcate for a short distance and then passing into the punctate 
face: lateral facial carinfe indicated, but developed only as an angle 
of the face, moderately diverging ventrad, punctate as the face: eyes 
quite prominent, more than twice as long as the infra-ocular portion 
of the genfe, in basal outline broad ovate, slightly flattened cephalad: 
antennse lacking. Pronotum narrower than the caudal width of 
head, faintly constricted mesad, the greatest dorsal width of disk 

"Ann. Carneg. Mus., VIII, p. 93. (1911). 
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very slightly less than the greatest dorsal length: cephalic mai^n of 
disk obtusely produced with a very broad, shallow emargination: 
caudal margin of disk very broadly obtuse-angulate : median carina 
faintly indicated cephalad, more distinctly so on the metazona, obso- 
lete mesad: transverse sulci well impressed, metazona slightly more 
than one-half of the prozonal length: lateral lobes with the greatest 
dorsal length sul>equal to the greatest depth; cephalic margin of 
lobes straight, slightly oblique, ventro-cephalic angle nearly rectangu- 
late, ventral margin obliquely concave-emarginate cephalad, median 
angle distinct but obtuse, this margin obliquely subarcuate caudad, 
ventro-caudal angle obtuse, caudal margin straight, vertical. T^- 
mina reaching to the apex of the supra-anal plate, moderately broad, 
distal four-fifths weakly tapering, apex rounded; venation close, 
particularly proximad. Wings reaching to the tips of the tegmina, 
very broad, the greatest width contained one and two-fifths times in 
the greatest length: distal section of anterior and portion of radiate 
fields Bubtruncate. Prosteraal spine very robust, short, rather 
blunt, faintly transverse compressed: interspace between the meso- 
stemal lobes with cephalic width faintly greater than the depth, the 
caudfd width very much greater, the interspace regularly narrowing 
cephalad, median width of interspace very faintly less than that of 
one of the lobes, ventro-intemal angle of the lobes broadly obtuse: 
metastemal lobes touching caudad. Supra-anal plate with the 
greatest proximal width subequal to the greatest length, lateral 
mai^n subparallel proximad, then moderately and regularly narrow- 
ing, distal extremity rather broad, arcuato-truncate, the surface with 
a pair of shining black tubercles placed mesad at the distal third, 
proximad the same plate has indications of a medio-longitudinal im- 
pression, flanked laterad by a pur of low rounded ridges; mai^ns 
slightly thickened and elevated: cerci robust, flattened and broad 
proximad, in general form subfaicate, the tip directed dorsad, stroi^ly 
tapering from the broad base to the median section, thence weakly 
tapering to the subacute apex; when viewed from the dorsum the 
general form of the cercus is straight proximad, then incurved and 
last with the distal fourth straight, the arcuate distal margin of the 
broad proximal portion bears several blunt teeth: pallium*' greatly 
produced in an erect, distad compressed, falciform process consider- 
ably surpassing the subgenital plate, in form this process is gently 
tapering with a moderately acute apex: subgenital plate short, well 

" See Scudder, Proc. U. S. Nat. Mua., XX, p. 8, (1897). 
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rounded when seen from the side, the dorsal free margin V-shaped, 
the apex faintly rostrate produced, the proximal section of the V-f orm 
of the margin slightly embracing the ventral ridge of the pallium. 
Cephalic and median limbs moderately robust. Caudal femora 
moderately robust, very faintly shorter than the t^mina, the great- 
est depth contained three and one-half times in the length of the same, 
genicular lobes moderately acute, external face r^fularly patterned : 
caudal tibis slightly shorter than the femora, armed on the external 
mai^n with six spines, intern^ margin with eight spines: caudal 
tarsi very slender and elongate, the proximal and second joints sub- 
equal in length. 

Allotype: 9 ; Igarap6-assiS, State of Pard, Brazil. (H. S. Parish.) 
[Acad. Nat. Sci. Phila.] 

Differing from the description of the type in the following features. 
Size medium. Interocular portion ofthe vertex slightly wider than 
the proximal antennal joint, weakly sulcate: fastigium distinctly but 
not stror^ly transverse: frontal costa twice as wide as the interocular 
portion of the vertex, of similar structure to that of the male but 
the broad portion is plane and non-sulcate, roughly biseriate punctate, 
ventrad of the ocellus even more strongly constricted and sulcate 
than in the male, thence obsolete: eyes less prominent than in the 
male, one and two-thirds times as long as the infra-ocular portion of 
the gense, in basal outline slightly broader proportionately than 
in the male: aotennte nearly twice as long as the head and pronotum 
together, very slender, filiform. Pronotum with the median carina 
obsolete except on the metazona, where it is weak but distinct: 
lateral lobes with the greatest depth very faintly greater than the 
greatest dorsal length of the same. Interspace between the meso- 
stemal lobes with its cephalic width equal to about one and one- 
third times the greatest length of the same, the form of which latter 
expands caudad: metastemal lobes separated by an interspace 
which at its narrowest point (caudad) is 8ul>equal to its greatest 
length. Ovipositor valves robust, short, the external margins of 
the dorsal valves crenulate. 

General color of the female saccardo olive, becoming weakly 
mummy brown on the dorsum of the pronotum and faintly so on 
the face; of the male on the head, pronotum and pleura dusky olive- 
green, on tegmina buffy citrine. Eyes cinnamon-brown (cT) to 
prout's brown (?); antennse fuscous, becoming black distad, with 
the extreme apex narrowly vinaceous-rufous, proximal joint more 
(cT) or less { 9 ) completely raw sienna. Wings very weakly washed 
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with fuscous, this more apparent along the costal margin and 
broadly around the periphery, veins fuscous. Abdomen dresden 
bmwn (cf) to brownish oUve (9), the ventral surface faintly more 
greenish; distal section of the mai^in of the male supra-anaJ plate, 
raised points on the same and distal extremity of the cerci black. 
Cephalic and median limbs of the general coloration: caudal femora 
hellebore green ( 9 ) or light hellebore green (d'), the distal extremity 
english red (c?) to mahogany red (9), the genicular arches weakly 
greenish, in the female this weakly suffusing the lobes as well: 
caudal tibiie and tarsi nopal red, spines black tipped. 

Measurements {in millimeters). 

d' 9 

(Type) (AUotype) 

Length of body 17.6 25.8 

Length of pronotum 3.4 5 

Greatest dorsal width of pronotal disk „... 2.8 4.4 

Lei^h of tegmen.. 11 14.8 ■ 

Length of caudal femur _ 10.5 14 

The type and allotype are the only specimens of this species we 
have seen. 

TileriM anao-DOnUta (DeOeer). 

1773. Acrydium iBnetMKuiatum DeGeer, M^m. Hist. Ins., Ill, p. 602, pi. 42, 
fig. n. [Surinam.) 

Igarap^-assil. One male. 

This specimen is somewhat smaller than British Guiana individuals 
of the same sex, but is clearly the same species. This Guianan type 
is known to range south as far as Cbapada, Matto Grosso and Rio 
de Janeiro, Brazil. 
Abraorit dlleata walker. 

1870. Abnuria diiecla Walker, Catal. Dermapt. Salt. Brit. Mua., IV, p. 642. 
[Santarem, Brazil.] 
Igarap4-assii. January 17, 1912 (one). Two females. 
These specimens are inseparable from a cotypic female of the 
synonymous meridionalii^' from Demerara, kindly loaned by Prof. 
Bruner, 
AbTMrU aarnUipannit (Bnioer). 

1900. Jodaeris C) aendeipenni 
vest. Comm. Buenos Airee, | 
Formosa, Argentina.! 

Pari. (C. F. Baker.) One male, one female, 

" See R«lm, Trans. Amer. Entom. Sac, XLII, p. 294. (1916). 
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Igarap^assd. January 17 and February 1, 1912. Three maJea, 
six females. 

These specimens have been compared with a typical pair, a female 
from Asuncion, Paraguay and a male from San Bernardino, Para- 
guay, loaned by Prof. Bruner, from which they show no important 
differences, although they are rather different in coloration. The 
Pard female has the base color pale ochraceous, with no distinct 
markings on the body, and the external face of the caudal femora 
unmarked. The male from the same locality has a decidedly varied 
pattern of the usual contrasted type of the genus, and a distinct 
oblique dark bar on the external face of the caudal femora, which 
marking extends to the base as a fine line. The Igarap6-assii males 
are duller and darker than the Par& mate, but are much more varie- 
gated than the females. The external femoral bars are present 
in all of these, continued to the base by a fine line in one. The 
Igarap^assil females are very dark and dull, very little contrasted 
and with the pale paired thoracic lines completely or nearly com- 
pletely effaced. The color wash of the proximal portion of the wings 
in all the specimens, as in the typical material, is more bottle green 
than "blue" as originally described. The same is true of material 
from other localities in Paraguay and southern Brazil, The ventro- 
extemal face of the caudal femora is variable in the extent to which 
it is suffused with fuscous or blackish. It is always touched with 
darker in the pimctations of the distal two-thirds of the area, which 
tendency becomes more pronounced and extensive until in the 
extreme condition that section is almost uniformly colored, but it 
is never as sharply deBned laterad, as solid, or as solid to the base 
of the femur as in nebulosa, chapaderms, ditecta and obliqna. This 
feature is the one referred to by us as showing variability in the 
coloration of this margin.** 

OimllU fiava-Untatk (DeGeer). 
177.1, Acrydiu. 
fig. 4. [Surii 

Igarap^-assi^. January 17, 1912 (one). Thirteen males, twelve 
females, one juv. male, one juv. female. 

These specimens have the disk of the wii^ more bluish green than 
in typical individuals of fiavo-lineata, in which the same area is 
yellowish, although with a green tinge, the present specimens being 

" Proc. Acad. Nat. Sci. Phila., 1907, p. 186. (1907). The material there re- 
corded as signatipen, as we have shown elsewhere {Trans. Amer. EDtora. Soc., 
XLII, p. 294, (1916)) belongs to atniieipennU aad ehapadeneit. 
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terre-verte as opposed to olive-yellow (Ridgway). The bluish 
tone, however, is more nearly that of typical fiavo-lineata than the 
dark tyrian blue (Ridgway) of tnolacea (Thunberg). We refer the 
Igarap^-assfl series to fiavo-lineala, but do not consider it typical, 
as we do material from lower Amazonia and the Guianas. It is 
possible that fiavo-lineata and violacm may be geographic races of 
the same species and the present series may show a step in the 
intei^adation, but until more material from a number of additional 
localities is in hand this cannot be more than suggested. The 
present series shows the usual amount of structural and general 
brownish color variation in tone and tegminal maculation found 
in forms of this genus. We feel that this genus should be placed 
near Abracris, to which it is undoubtedly close in relationship. 

fltUleai DVatiptlinil Bmner. 

1908. [SiUilce^] mmiipennia Bruner, Biol. Cent.-Amer., Orth., II, p. 291. 
IBritish Guiana.) 

Pari. {C. F. Baker.) One male, one female. 

Igarap^assii. Three males, three females. 

This material has been compared with paratypic specimens from 
Bartica, Britbh Guiana. While they are always minute the tegmina 
vary greatly in their exact shape and relative size. There is quite 
a little variation in the extent to which the blackish of the post- 
ocular regions and lateral lobes suffuses the dorsum of the thoracic 
segments and the proximal abdominal segments. This is continuous 
across the dorsum in some individuals, except for the pale longitudinal 
Unes, and in others is there completely replaced by olivaceous. This 
is always correlated with general pattern depth and the two represent 
intensive and recessive extremes. 

The species is here first recorded from Brazil. 

BltalcM jngktnin.ap. (PI. I, fin. 34. 35.) 

A striking apterous species belonging to the section of the genus 
containing S. aplems (Scudder)," debilis Rehn and probably others. 
From apterus it differ* in the slightly narrower dorsal section of the 
frontal costa in the female, in the larger auditory tympanum, more 
slender shaft of the cercus in the male, in the relatively shorter 
and more robust caudal femora of the male, the more slender caudal 
tarsi of the same sex and in some difference in the color pattern of 

" We have examined one male and one female of ihe original one male and two 
females of this species, which was described as an OmmalcdampU (Proc. Boston 
Soc. Nat. Hist., XVll, p. 273, (1875)), ami findit iBB^'if(iW«. Its relationship to 
jugalut can be determined from the above diagnosli. 
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the male- The latter feature consists of the pale callose area in 
jugatus being present only on the pleura, while in apterus the ventral 
portion of the lateral lobes is of similar character. 

From debilis the new species can be readily separated by its more 
finely nigoso-punctate surface, much more declivent fastigium, 
more prominent eyes, less apparent median carina of the pronotum, 
more elongate auditory tympanum, less strongly cannate dorsal 
line of the abdomen, stouter female cerci, the more acute extremity 
of the prostemal process, the less decidedly serrate character of 
the ventral margin of the caudal femora and the reddish brown 
coloration. As the male of debilis is unknown we cannot compare 
that sex. Bruner's nvdus from Santarem, may be closely related, 
but such information as we are able to secure from his very incom- 
plete and not at all convincing remarks on that species seems to 
point to their being different. 

Type: c?; Ig'arap6-ass(i, State of Parfi, Brazil. (H. S. Parish.) 
[Acad. Nat. Sci Phila., Type no. 5291.) 

Size large (for the genus) ; form robust; surface of head lai^ely, of 
dorsal thoracic and sii^e proximal abdominal segments strongly, 
ruguloso-punctate, other proximal abdominal segments f ^ntly sculp- 
tured dorsad. Head with the occiput not elevated dorsad of the 
pronotum, distinctly declivent to' and including the vertex and fasti- 
gium ; interocular width of the vertex very narrow, equal to less than 
one-half of the interanteunal width of the costa, finely sulcate; fasti- 
gium rather short, broader than loi^, cephaUc boundii^ margin of 
the impresso-punctate surface rectangulate, with a fine median con- 
tinuation of the sulcus of the vertex: frontal costa faintly produced 
between the antenual bases, fastigio-facial ai^Eje obtuse, facial line 
considerably retreating, dorso-ocellar section of the costa subequal in 
width, broad, wider than the proximal antennal joint, non-sulcate, 
thickly punctate, surface impressed about ocellus, the margins of the 
costa compressed immediately ventrad of the same, briefly sulcate, 
thence costa is obsolete : eyes quite prominent,(pvate in basal outline, 
the length twice that of the infra-ocular portion of the geme: antennae 
filiform, elongate, in length twice as long as the head and pronotum 
together. Pronotum sub-cylindrical, moderately expanding caudad, 
the greatest caudal width of the disk subequal to the dorsal lei^h of 
the same, in transverse section faintly tectate: dorsal margin of 
pronotal disk arcuate produced, faintly and broadly emarginate 
mesad; caudal margin subtruncate with a very broad and shallow 
median emai^nation; median carina faintly and rather irregularly 
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indicated, no trace of lateral carinx on shoulders; transverse sulci 
distinct, but rather finely and narrowly impressed, metazona hardly 
more than a fourth the length of the remainder of the pronotura: 
lateral lobes with their greatest depth subequal to two-thirds of the 
greatest dorsal length of the same; cephalic margin oblique, ventro- 
cephalic angle rounded obtuse, ventral margin distinctly arcuato- 
emarginate oblique ccphalad, median angle rounded obtuse, caudal 
section of the ventral margin oblique arcuato-truncate, ventro-caudal 
angle broadly rounded obtuse. Tegmina and wings absent. Proxi- 
mal abdominal segment with distinct lateral subcircular auditory 
tympani. Prostemal spine moderately elongate, erect, conical acute: 
interspace between the mesostemal lobes quadrate, smaller than one 
of the lobes; metastemal lol>es narrowly separated caudad: surface 
of mesostemum and metastemum more or less shagreenoua, the ceph- 
alic half of the mesostemum strongly and closely so.' Disto-dorsal 
abdominal segment with the furcula represented by a pair of the 
merest nodes, between which the segment is moderately emarginate: 
supra-anal plate elongate trigonal, apex narrowly rounded, lateral 
margins with a weak shouUler at two-fifths the length from the base, 
surface with a broad medio-longitudinal sulcus on proximal half, a 
pair of inter-marginal, straight, converging impressions, which on 
account of the shoulder on the lateral margin are more removed from 
the latter proximad than distad, and the distal area enclosed by the 
impressions faintly elevated and its surface weakly impressed: cerci 
short, rather robust, when seen from the dorsum compressed, having 
the proximal half straight and the distal section directed obliquely 
meso-caudad, when seen from the lateral aspect having the proximal 
half deep and weakly narrowing distad, a short, blunt tooth present 
ventrad on the external face at the point of flexure of the cercus, the 
distal half narrowing to the blunt but acuminate apex, ventral margin 
of the distal half with a distinct, blunted but acuminate tooth, this 
much like the true apex in character: subgenital tooth simple, hardly 
produced, free mai^n distinctly emarginato-truncate mesad, the 
lateral angles being low nodes. Cephalic and median femora robust, 
inflated, the median ones particularly so. Caudal femora about 
twice as long as the head and pronotum together, moderately robust, 
the greatest width contained three and one-half times in the greatest 
femoral lei^h; dorsal carina with a series of distinct, spaced serra- 
tions and an intercalated series of serrulations, ventral carina simi- 
larly but more decidedly armed, particularly distad; pagina evenly 
and deeply engraved; genicular lobes with the distal portion of the 
14 
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ventral mai^n distinctly concave, apex bluntly acute-angulate: 
caudal tibite slightly shorter than the femora, moderately sinuate, 
faintly expanded distad; external margin with seven spines, internal 
margin with nine spines: caudal tarsi slender, elongate; metatarsus 
and second joint subequal in length to the third joint. 

General color of the dorsum of the thoracic and proximal abdominal 
B^ments pale morocco red. General color of the head and abdomen 
oil yellow, on the occiput and postocular region of the head dull 
blackish green: venter aniline yellow; cephalic and median femora 
light cadmium, passing to pyrite yellow on the tibiae; caudal femora 
sulphine yellow proximad, passing regularly to olive-green distad; 
caudal tibia and all tarsi olive-green; mesopleura with a decided 
eubcircular spot of buff yellow at the base of the median femora. 
The clypeal suture and the ventral margin of the gens are lined with 
black and the antennal fossfe washed with the sajne; antemue of 
the color of the face proximad, passing to bay raesad and distad; 
eyes burnt sienna. Abdomen with the proximal segments margined 
with black, the median segments with paired circular to ovate black 
spots disposed along the median line; disto-dorsal abdominal seg- 
ment lined with black next to the supra-anal plate, the extreme tip 
of the latter similarly blackened; cerci with the points black tipped. 
Caudal femora with the genicular arches black and a cloud of similar 
character crossii^ the base of the genicular lobes; caudal tibife with 
the spines black tipped. 
AUotj-pe: 9 ; same data as type, [Acad. Nat. Sci., Phila.) 
The characters here discussed are supplementary to those given for 
the male sex. Form very robust : sculpturing as in the male but more 
decided on the abdominal segments. Interocular width of the ver- 
tex slightly more than one-half the interantennal width of the frontal 
costa, weakly sulcate to bisulcate caudad: fastigium nearly twice as 
broad as long, cephalic bounding mai^n of the impresso-punctate 
surface, obtuse-angulate : frontal costa thickly impresso-punctate 
dorsad, faintly narrowed at junction with fastigium: eyes slightly 
less prominent than in the male, their length nearly twice that of the 
infra-ocular portion of the gense: antemue about one and one-half 
times as long as the head and pronotum together. Pronotum with 
the greatest caudal width of the disk slightly greater than the great- 
est length of the same, in transverse section arched: cephalic margin 
of pronotal disk hardly emarginate, caudal margin less distinctly 
emai^ate than in the male; transverse carina well indicated but 
more delicate than in the male: lateral lobes shghtly deeper in pro- 
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portion to the length than in the male. Proateraal spine more acicu- 
late than in the male: interspace between the mesostemal lobes 
slightly transverse, subequal in width to one of the lobes; metastemal 
lobes separated caudad by a width equal to one-half that between the 
mesostemal lobes; surface of the sternum punctate instead of sba- 
greenous. Abdomen distinctly carinate mesad to the penultimate 
segment: supra-anal plate subtectate in section, elongate trigonal in 
general form, distal section moderately produced caudad with the 
apex broadly rounded, proximal half with a distinct medio- 
longitudinal impression, laterad with distinct carins, which fonn 
the proximo-lateral point of the plate thence stron^y convei^ 
to the median (longitudinal) section of the plate, represented distad 
by parallel rounded shoulders, ventro-laterad of which the plate is 
Bubcompressed; cerci short, broad at base, tapering, the apex blimted: 
ovipositor jaws moderately compressed, dorso-lateral margins of 
the dorsal valves faintly and irregularly crenulate. Cephalic and 
median limbs normal, not inflated as in the mate, rather short. 
Caudal femora as in the male but differing in the ventral carina 
having smaller but more numerous teeth. 

General color of head, thoracic and abdominal segments and 
cephalic limbs bay, shadii^ to auburn in places, the venter passing 
to mummy brown. Fastigium sanford's brown; eyes bron2y argus 
brown; antenns of the general color, paler proximad; clypeal suture 
black mesad and laterad, the paired black spots found on the fourth 
fifth and sbrth segments in the male represented by smaller and 
weaker dots. Median limbs paler than the cephalic ones, more 
yellow ocher. Caudal femora bay with the dorsal face sanford's 
brown, the genicular arches black, the lobes blackish with a decided 
green tinge; caudal tibife and tarsi cedar green, the distal portion 
black, the spines black tipped. 

Meaata-emenls (in milUmelera). 

(Type) (Allotype) 

Length of body ^ 17 21.4 

Length of pronotum „ 4 4.3 

Greatest dorsal (caudal) width of pronotal 

disk - _ 3.5 4.7 

Length of caudal femur. ,. „ 11.4 12.5 

In addition to the type and allotype we have examined four male 
and two female paratypes. Of these one male bears an exact date, 
January 21, 1912. The series is quite uniform in coloration, shows 
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no noteworthy variation in structure and exhibits but a n^jligible 
amount in size. A single female from Peixe Boi, east of Pari, 
State of Pari, Brazil, (November to December, 1907; H. B. Merrill), 
in the collection of the Academy, ia inseparable from the typical 
Igarap^assO series. 

TBTTIGOiniDiEI. 
PhaneropterluEe . 
Ce»U capra n. tp. (PI. II, fi(L 3e, 37 ) 

While we have only the female sex of this species its description 
is justified by the peculiar and unique form of the subgenital plate, 
and also by the ambisexual characters separating it from the allied 
species known only from the male. It is apparently nearest to 
C. puTiclvkUa and dentata Brunner, but from the former it differs 
in the annulate antennie, in the lateral lobes of the pronotum beii^ 
roundly inserted cephalad, in the greater number of spines on the 
ventral margin of the caudal femora, in the metasternal lobes being 
rounded instead of trigonal, in the ventral margin of the ovipositor 
being crenulate but a short distance distad, in the deeply fissate 
and bicomiform subgenital plate and in the somewhat greater 
size. From dentaia the new form can be readily distinguished by 
the ai^ulate instead of rotundate mesostemal lobes. 

Type: 9 ; Igarap^-assii, State of Paril, Brazil. (H. S. Parish.) 
[Acad. Nat. Sci. Phila., Type no. 5310.) 

Size moderately large; form well compressed; surface somewhat 
polished. Head moderately arcuate, weakly elevated dorsad of the 
general level of the pronotal disk; fastigium subhorizontal, narrow, 
compressed, particularly proximad, sulcate, the apex faintly bulbous, 
narrowly in contact with the compressed and slender facial fastigium; 
eyes but moderately prominent when seen from the dorsum, basal 
outline subcircular, the depth subequal to that of the infra-ocular 
portion of the gense; antennse broken. Pronotum with the disk 
deplanate dorsad, greatest caudal width of disk contained one and 
one-third times in the greatest length of the same; cephalic margin 
of disk emarginato-truncate, caudal margin stroi^ly arcuate, form- 
ing more than the quadrant of a circle; lateral angles of disk rounded, 
broadly so cephalad, more narrowly so caudad; surface of disk hardly 
punctulate cephalad, median figure broadly U-shaped, deeply 
impressed; lateral lobes with their greatest depth distinctly greater 
than the greatest length, cephalic margin appreciably sinuate, 
ventro-cephalic angle very broadly arcuato-rotundate, ventral 
margin broadly rounded subrectangulate, ventro-caudal section 



yGoogle 



1918.] NATURAL SCIENCES OF PHILADELPHIA. ISl 

and ventral margin to shortly ventrad of the humeral sinus oblique 
arcuato-truncate, the infra-humeral section of the mar^ distinct 
obtuse-angulate, the humeral sinus rectangulate with the immediate 
angle rounded. Tegmina surpassing the apices of the caudal femora 
by about the ler^h of the pronotal disk, in form somewhat eloi^ate, 
lanceolate, the greatest width contained three and one-third times 
in the tegminal length; costal margin gently arcuate in distal half, 
nearly straight in proximal half, stitural margin distad of the anal 
field straight except for the oblique arcuato-truncate distal fifth, 
apex rotundato-rectangulate, situated nearer the costal than the 
main portion of the sutural mai^n; mediastine vein short, irregular, 
ramose; humeral and discoidal veins contiguous in proximal two- 
fifths; median vein diverging slightly proximad of proximal two-fifths 
of length, bifurcate, the rami reachir^ the sutural margin; ulnar 
vein straight except for brief distal arcuation; transverse nervures 
numerous and regular in discoidal field. Wings surpassing the 
tegmina in length by a distance nearly equal to the dorsal length 
of the pronotum, apex moderately acute. Prostemum unspined; 
mcsostemum with the lobes rotundato-acute-angulate; metastemum 
with the lobes rounded laterad and caudad, hardly any caudo- 
median production indicated. Abdomen with the disto-dorsal 
abdominal segment faintly tectate in section, weakly produced 
mesad, with a distinct but not wide rectangulate emargination, 
which is bordered laterad by low, rounded, thickened areas of the 
margin reflexed toward the ventral surface; supra-anal plate reflexed, 
trigonal; cerci simple, crassate, tapering to delicate apices, gently 
arcuate; ovipositor slightly more than half again as long as the 
dorsum of the pronotum, regularly narrowing in depth distad, the 
proximal half moderately arcuate, distal half straight, the immediate 
apex obliquely subtnmcate, the apex, distal portion of dorsal margin 
and apex of ventral valves serrulato-denticulate; subgenital plate 
elongate, compressed, fissate for about one-half its length, the 
resultant lateral iobes diverging and embracing the base of the 
ovipositor, each regularly tapering in width to the subaciculate 
apex. Cephalic and median femora unarmed beneath; cephalic 
tibiffi with four spines on the dorso-caudal margin; median tibia 
nith five to six spines on the same margin. Caudal femora slightly 
more than two-thirds as long as the tegmina, robust in proximal 
half; genicular lobes short bispinose; ventro-extemal margin of 
caudal femora with eight short, flattened, sublamellate spines, 
ventro-intemal margin with ten similar spines. Tarsi without 
arolia. 
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General color of the body and femora yellow ocher (doubtless 
changed from green by dryii^), the caudal section of the pronotum, 
tegmina (except for yellowish wash proximad) and tibiie warbler 
green (Ridgway), becoming olive-green distad on the tegmina. 
Eyes chestnut brown; antemue multiannulate with fuscous (only 
proximal portion of anteunse remaining). Tegmina with a longi- 
tudinally disposed series of small fuscous spots between the discoidal 
and median and ulnar veins, these placed one in each quadrate space 
and the series weaker proximad, distad not reaching the apex, a 
few weak scattered similar spots in the ulnar-anal area. Ovipositor 
with the margins edged with mummy brown; infra-eercal plates 
fuscous proximad. Cephalic tibise with foramina fuscous; tibial 
spines ochraceous, narrowly tipped with black; caudal femora with 
the vicinity of the bases of the ventral spines auburn. 

Length of body (exclusive of ovipositor), 28.6 mia.; length of 
pronotum, 7.2; greatest (caudal) width of pronotal disk, 5.8; length 
of tegmen, 45.5; greatest width of tegmen, 10.4; length of caudal 
femur, 32.8; length of ovipositor, 11.3. 

The type of this species is unique. 

FukbUta IntCgTiMDda Brunnar. 

1878. PlariMeta] mieffrieauda Brunner, MoQogr. der Pbaoeropt., p. 264, 
pi. V, fig. 73. [Ecuador; Surinam.] 

Igarap4-ass)J. One male. 

So far as we kce able to determine from the description of this 
species the Igarap4-assii specimen belongs here. The eyes, however, 
are not black but auburn, while the tegmina show but two groups 
of purplish bordered spots along the idnar vein. Each of these 
groups is composed of two distinct spots in contact with each other 
except for the separation of the vein, the sutural one in each case 
lai^r than the other. 

The only previous exact records are from Coca (Bolivar) and Valley 
of Santiago (Giglio-Tos), E^cuador. 

Boaphiin Ipkex D. ap. (PL II, fica. 3S-40.} 

Allied to S. nitida, possessing the same polished surface of the body, 
tegmina and exposed portions of the wings, the distinctive trans- 
lucence or even transparency of the tegmina, and form of the same, 
as well as the characteristic structure of the pronotum. The t^- 
minal corrugations are similar in the two species. From niiida, sphex 
differs in the relatively broader tegmina, which are also yellowish 
hyaline except in the suffused distal fourth, in the wings being hyaline 
in the same proportion (when at rest) as the tegmina, in the less 
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thickly plumose proximal section of the antennie, in the more promi- 
nent eyes, in the more slender hmbs and in features of the coloration 
which need not be emphasized on account of color variability in the 
genus. 

Walker's Aganaeris mican^ may be related, but the description 
does not mention the peculiar hyaline character of the tegmina and 
wings, the former of which is said to be black with a cupreous tinge, 
the latter blackish. 

TVpe: d"; Igarap^assii, State of Pari, Brazil. (H. S. Parish.) 
[Acad. Nat. Sci. Phila., Type no. 5303.] 

Size medium: form compressed: surface highly polished, the head, 
ventral portion of the lateral lobes of the pronotum, venter, apex of 
abdomen and limbs with a greater or lesser amount of whitish pile. 
Head with the occiput rather strongly inflated, moderately declivent 
to the faatigium: fastigium but siightly produced, subcompressed, 
strongly declivent, acuminate when seen from the dorsum, the apex 
narrowly but strongly rounded, strongly sulcate, ventrad rather 
broadly in contact with the slightly acute fastigium of the face: 
median ocellus large; lateral ocelli large, ovate, separated by the 
fastigium alone: palpi elongate, slender, fifth joint slightly more than 
half again as long as the third joint: eyes lai^e, prominent, ovate in 
basal outline, their depth about twice that of the infra-ocular portion 
of the geme: antennie incomplete, proximad moderately plumose. 
Pronotum short sellate, with the peculiar structural details found in 
S. nitida, when seen from the side the dorsum is strongly concave in 
cephalic half and deplanate caudad: greatest (caudal) width of the 
disk equal to about four-fifths the greatest lei^h of the same; ceph- 
alic margin of the disk subtruncate, caudal margin strongly arcuate; 
transverse impression broad, rounded, its center at about cephalic 
fourth : lateral portions of disk in cephalic half strongly rounded into 
the lobes, caudad are present distinct angles, which are directed meso- 
cephalad, these passing mto the rounded portion; metazona of disk 
slightly impressed: lateral lobes of the pronotum with the greatest 
depth one and one-half times in the greatest length of the same; the 
transverse impression of the dorsum strongly continued on the lateral 
lobes, caudad of which the surface is somewhat buUate; cephalic 
margin of the lobes sigmoid, concave dorsad, convex ventrad, ventro- 
eephalic angle rounded obtuse, ventral margin arcuate oblique, ven- 
tro-caudal margin very broadly rounded, caudal margin slightly 

M Catal. Derinap. Salt. Brit. Miis., V, p. 41, (1871). 
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oblique, sinuato-truncate, humeral ^inus rectangulate. Tegmina 
sutpassing the apices of the caudal femora by somewhat more than 
the length of the pronotal disk, of the peculiar crinkled character 
found in S. nitida, this being regular proximad in the discoidal field, 
irregular distad and in the costal field: greatest width of the tegmina 
at the distal fourth, contained nearly four and three-quarters times 
in the greatest length; costal margin straight arcuate, briefiy arcuate 
proximad and in the distal fourth; apex well rounded, sutural por- 
tion of apex oblique subtruncate; sutural margin concavo-truncate: 
medi&stine vein weak but distinct: humeral and discoidal veins not 
in contact; median vein diverging from the di'^coidai vein at the 
proximal third, bifurcate faintly before its middle; ulnar vein bi- or 
triramose: stridulating field with the free margin but faintly produced 
at the apex of the stridulating vein, distad of this gently arcuate; 
stridulating vein nearly transverse, greatly thickened, subfusiform; 
speculum greatly elongate, narrow, proximad of the stridulating vein 
the field is subcoriaceous. Wings projecting distad of the tegmina a 
distance less than the length of the disk of the pronotum, the apex 
narrowly rounded. Presternum elevated in a V-shaped structure, 
unarmed: mesostemal lobes truncate laterad, rounded rectangulate 
disto-laterad: metastemal lobes narrow, obliquely arcuate. Disto- 
dorsal abdominal segment arcuate-emai^nate laterad, the distal 
margin subtruncate mesad, a weak medio-longitudinal impression 
present: subgenital plate deflexed, trigonal: cerci simple, tapering, 
arcuate dorsad, the apices very briefly spiniform: subgenital plate 
narrow, produced, attenuate mesad, projecting almost to the tips of 
the cerci, the distal mai^n strongly arcuate-emai^nate; styles short, 
articulate. Limbs slender: cephalic femora subcompressed, moder- 
ately deep; cephalic tibise with the tympana large, reniform: caudal 
femora nearly two-thirds as long as the tegmina, moderately inflated 
proximad, very slender distad, ventro-extemal margin with six to 
nine, ventro-internal margin with four spines. 

General color shining blue black, the pubescence of the body and 
limbs white, the plumosity of the antennae black. Head with a pair 
of infra-ocular lines of hazel, the ctypeus and labrum marked with 
the same to ochraceous-buff: palpi incompletely lined dorsad with 
ochraceous-buff: eyes cinnamon-brown. Pronotum with the ventral 
portion of the lateral loi>es narrowly margined with naples yellow. 
Tegmina faintly buffy hyaline in the proximal three-fourths, distal 
fourth strongly washed with blackish fuscous; humeral, discoidal, 
ulnar and anal veins and rami prominently lined with walnut brown 
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to blackish fuscous; stridukting field similar in tone to the discoidal 
three-fourths of the tegmina; stridulating vein broadly black, opaque 
area proximad of same bright mustard yellow; borderii^ veins of 
speculum lined with fuscous, first axillary distad with dragon's-blood 
red, second with black. Wii^ with base tint as in t^mina, the veins 
lined with russet. Metapleura marked dorso-laterad with two points 
of mustard yellow. Abdomen with two proximal segments with 
paired dots of mustard yellow on dorsal surface. Coxa! region marked 
more or less strongly with the same color. Venter of abdomen ob- 
scurely buffy. Median femora faintly and brokenly lined with mus- 
tard yellow on cephalic surface; caudal femora at proximal fourth 
with sublunate spot on mustard yellow on dorsal face. 

Length of body, 16.2 mm.; length of pronotum, 4; greatest width 
of pronotal disk, 3.2; length of tegmen, 24; greatest width of teg- 
men, 5.2; length of caudal femur, 15.5. 

The type of this striking and remarkable mimetic species is unique. 
The resemblance of it to certain sphecoid wasps is most extraordinary, 
and suggested the specific name. 
Bttlpnoahlor* maiKinalU (SetvUk). 

1839. PhyUopUra marginetla Servilie, Hist. Nat. Ins., Orth., p. 405. ["Cape 
of Good Hope."! 

Igarap^assil. One male. 

For comments on thb species and close relatives, see a recent sum- 
mary by the author." 
Anaiilaoomtrt UDdalot^ Siit. 

1873. Alnaulacomera] luxlulosa StSl, Ofvers. K. Vetensk.-Akad. FCrhandl., 
XXX, p. 43. ISurinam.J 

Igarap4-assil. January 17 and February 1, 1912 (two specimens)- 
Four males, four females. 

These specimens are referred to Stil's species with some uncer- 
tainty, as they are all larger than StM's measurements, although cer- 
tain individuals are comparable with the dimensions given by Brunner 
for the species. The species much resembles A. albrmodulosa, but 
has the fastigium proportionately shorter and thicker, the pronotum 
shorter, the ccrci briefer and not completely curved and the tegminal 
venation coarser. 

The species has been definitely recorded from Surinam (also 
Paramaribo) and Chapada, Matto Graiso, Brazil. 
Tladana myrtifDlta (Linneiu). 

1758. [GrvHus [TeUigonia)] myrlifolim Linmeus, Byst. Kat., X ed., p. 429. 
(Surinam.] 

~»Entom. News, XXVIII, pp. 107 to 113, (1917). 
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Igarap4-assil. One female. 

A male from Paramaribo, Sminam, (K. Mayo), in the collection 
of the Academy of Natural Sciences, is specifically identical with 
the Igarap^Bssli female. 

The species has been recorded from Surinam,' Cayenne and Par^ 
Brazil. 

CMlophrllniB*' oorUoanm (Pictit). 



Igarap^-assil. January 17, 1912. One female. 

This is, apparently, the first record of the species since the original 
description. 
CoelDpli;llnm raotintrTB (Brunocr). 

1891. Protagoga reclinervig Brunner, Verb, k.-k- zool.-4)otan. Gesell. Wien, 
XLI, pp. 170, 171. {Upper Amazonas.] 

Igarap^-assii. One male, one female. 

We have before us another female from Cbanchamayo, Peru, 
which fully agrees with the Igarap^assil individuals. The male is 
faintly smaller than the original measurements for that sex, but 
otherwise the specimens are in complete accord with the description. 

The range of the species is now known to extend from the upper 
reaches of the Amazon to its mouth. 

PseudophyUlnee. 
AeantliMUi kqniliM (Linn»»). 

1758. IGrgUug (TeUii/(mui)\ aquUinut Linnaus, Syat. Nat., X ed., p. 430. 

["Indii3."| 

Pari. (C. F. Baker.) One male. 

This specimen is inseparable from an individual of the same sex 
from Cayenne, determined and presented to the Academy by Saussure. 
The species is known from localities extending from the mouth to 
the upper portion of the Amazon, north to the Guianas and Venezuela 
(MeridA). 

LanMpliylliim oonian^inenm (ScrvUb). 

1839. Acanlhodii coneanguinea Serville, Hist. Nat. Iiu., Orth,, p. 454. ' 
[Unknown locality.] 
Pari. (C. F. Baker.) One male, one immature male. 
This species is known to range from southeastern Brazil north 
to Cayenne, west to eastern Ecuador. 
Lannplijllnii mMBlipeaiM (Serville). 

1839. Ptalypkyllum macidipenru! Serville, Hist. Nat. Ins., Orth., p. 447. 
[Brazil.l 

"See Rehn, Entom. News, XXVIII, p. 152, (1917). 
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Pard. {C. F. Baker.) One male, one female. 
Igarap6-assti. January 29, 1912 (one specimen). Three females. 
This striking and beautiful species is well distributed over the 
Amazonian and Guianan regions. 

BlUttal ■obmUKiiutQl (Walker). 

1870. Meroncidiu« gubmargiruUu» Walker, Catal. Spec. Derm. Salt. Brit. 
Mus., Ill, p. 450. (Pard, Brazil.) 
Pari. (C. F. Baker.) One female. 

Kirby has placed Bliastea limbaius Bninner, described from Pari, 
as a synonym of submarginattis ", with which action we fully agree. 
In the present specimen the caudal genicular lobes of the median 
femora are spined, and the spines on the ventro-cephalic mai^n 
of the cephalic and median femora number three instead of four 
as described by Brunner. 

TalntUi adiiMIll BtU. 

[Unknown local- 

Partt. {C. F. Baker.) One male. 

This specimen fully agrees with the original description and the 
later one by Brunner. This is the first exact locality known for 
the species, which was recorded by Brunner from Upper Amazonia. 
DiophanM Ml*ifoliniii (LiobtciuMiii). 

"1796, Locwila taifijalia Lichlenst«in, Catal. Mus. Hamburg, III, p. 82." 
Parti. (C. F. Baker.) One female. 

This specimen has the wings with a complete but narrow distal 
and periphery edging of whitish, while the hyaline character of the 
interspaces of the axillary and radiate fields of the wings is very 
pronounced. 

Ooplphoiinm. 
Copiphon sothhU (DeGeei]. 

1773. Locu^a comuUt DeGeer, Mem. Hist. Ins., Ill, p. 441, pi. 37, fig. 7. 
(Surinam.) 

ParA. (C. F. Baker.) One male. 

Igarap£-assil. One female. 

These specimens are fully typical of the species, except that the 
dorso-caudal margin of the median tibife bear four to five spines 
in the Pari individual and five in that from Igarap6-a^il. The 
presence of but three spines on this margin has been considered 
diagnostic of this species by Kamy, but reliance cannot be placed 
on the number of marginal spines in this instance as in many others, 
the material before us showing sufficient variation to nullify the 



" Synon. Catal. Orth., 11, p. 331. (1906). 
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diagnostic value of this feature. We have also before us for study 
a pair from Paramaribo, Surinam (K. Mayo) and a female from 
Bartica, British Guiana (March 25, 1913; H. S. Parish), all belonging 
to the Academy. The five specimens show there is a very decided 
amount of variation in the intensity of the tuberculation of the 
fastigium, but all are clearly referable to the same species. Both 
Guianan females have three spines on the dorso-caudal margin of 
the median tibife, . while the Paramaribo male has three spines on 
this margin on one limb and four on the other. 

The species has already been recorded from Pari by Walker and 
Bruner. 
AeantlteTBmn* eUpuu Karoy, 

1007. AcarUheremus elegans Karny, Abhandl. k.-fc. zool.-botan. Gesell. 
Wien, IV, heft 3, p. 9, fig. 1. |Sunnam.l 

Pari. {C. F. Baker.) One female. 

This specimen fully agrees with the original description of the 
species, differing only in the slightly greater size of the specimen 
before us, 

FsoosHMephftln* nlgiapangUtni <Redt«abnr>ier). 

1891. Conocephalui niaro-puncbUus R«dtenbapher, Verhandl. k.-k. zool.- 
botan. Gesell. Wien, XLI,pp. 380, 391, pi. III, fig. 32. (Upper Amazon; 
Brazil; Surinam; Cuba; Cayenne.) 

Pard. {C. F. Baker.) Three males, one female. 
Benevides, Pari. (H. H. Smith.) Two males. [U. S. N. M.) 
Contamano, Rio Ucayali, Peru, October to December, 1912. 
One male, two females. 

The Contamano specimens have been immersed in a liquid pre- 
servative and in consequence all have lost their original coloration, 
but they are identical with the Pari male, and all fully agree with 
the original description. 

Bruner has recorded'* the species from Pari and Benevides. 
Heoaonoeeplialiii fraUlliu (Grlffini). 

1891. Conocephaius /rater Redtenbacher (not of Kirby, 1890), Verhandl. 
k.-k. zooL-botan. Gesell. Wien, XLI, pp. 381, 399. (Cuba; SI. Vincent, 
Leeser Antilles; Trinidad; Brazil; tipper Aiuazorts.] 
1899. Conocephalia/rateUus GrifKni, Miac. Entom., VII, p. 5. (New name,) 
Pari. (C. F, Baker,) One male. 

The tegmina are appreciably shorter in this specimen than the 
measurements given for those of the same sex by Redtenbacher; 
otherwise the specimen is typical. 



"Ann. Cameg. Muh.. IX, p. 392, (1915). 
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HomorMorrphn* oootnu (Bolivar). 

1881. Conocephalus aocanus Bolivar, Anales Soc. E^paii. Hist. Nat., X, p. 
497. ICoca, Ecuador.] 

Pard. (C. F. Baker.) Three males, two females. 
Pari. (Thayer Expedition.) One female. [M. C. Z.] 
These specimens have been compared with a male from Chan- 
chamayo, Peru, in the collection of the Academy, and found to be 
inseparable. 

The species was recorded from Cayenne by Rcdtenbacher. 
HomciroooTTpliiu bmnnsri (Redtvnbscher). 

1891. Conocephalas brunneri Redtenbaeher, Verhandl. k.-k. zool.-botan. 
Gesell. Wien, XLI, pp. 385, 423. [Theresopolis, Brazil; Upper Amajtons; 
Buenoe Aires and Roaario, Argentina; "Yalapa."] 

Igarap^-assil. One female. 

ListroBoellDea. 

FUngU mugilUtft (RedUabacher). 

1891. Tkysdrus marginalui Redtenbaeher, Verhandl. k.-k. zool.-botan, 
Geflell. Wien, XLI, pp. 534, 537. [Upper Amazonia.] 

Pani. (C. F. Baker.) One female. 

This specimen, the first known from an exact locality, fully agrees 
with the original description, except that the caudal femora are 
slightly shorter, 

Phla^* ahelifcTK u. op. (PI. ii. t.g<. 41-43.) 

. Closely related to P. ahnormis (Redtenbaeher),** from Retalulen,*" 
but differing in the somewhat smaller size; in the male- cerci being 
quite short, not a quarter as long aa the subgenital plate; in the 
internal projection of the paired processes of the disto-dorsal 
abdominal segment of the male being flattened, vertical, decurved 
plates, instead of spiniform; and in the subgenital plate of the same 
sex having the expanded distal section proportionately shorter and 
more sharply expanded, the proximal angle of the dorsal mai^in of 
the expansion slightly recurved acute, and in the vertical margin 
of the same section, when seen from the side, being distinctly indented 
proximad. 

Type: cf; Igarap^-assil, State of ParA, Brazil. (H. S. Parish.) 
[Acad. Nat. Sci. Phila., Type no. 5321.] 

Size medium (for the genus): form subcompressed. Head well 
seated in the pronotum: occiput and interocular space moderately 

" Verhandl. k.-k. zool.-botan. Gesell. Wien, XLI, pp. 534, 538, pi. IV, fig. 95. 
"This is apparently an error of transcription for Retahluleu, western Guate- 
Kamy was apparently unable to place the locality quoted, and n 
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declivent cephalad; interspace between the eye3 equal in width to one 
of the eyes, this area supplied with a median impressed point: fasti- 
gium of medium width, bilobate and angularly reflexed; face mod- 
erately retreating, broadly deplanate: eyes as prominent as usual in 
the genus, strongly projecting cephalad, when seen from the side the 
form is ovoid: antenme surpassing the body in length; proximal 
joint strongly inflated; second joint moderately inflated. Fronotum 
of the type usual in the genus, distinctly elongate, metazona well 
produced, greatest width of the pronotum contained twice in the 
greatest length of the same: cephalic margin of disk shallowly arcu- 
ate-emarginate, caudal margin strongly arcuate; principal sulcus 
deeply impressed ; metazona equal to two-fifths the length of the whole 
disk; a fine medio-longitudinal impressed line present caudad on the 
disk; three incomplete transverse sulci indicated on the prozona: 
lateral lobes two and one-half times as long as their depth, the margin 
arcuate from the cephalic margin of the disk to the very shallow 
humeral sinus, faintly flattened ventro-cephalad, caudal margin in 
general obhque subtnincate from the sinus to the arcuate caudal 
margin of the disk, Tegmina with length slightly exceeding that of 
the body, narrow, the greatest width contained over seven times in 
the length: margins in general straight, subparallel; apex rather 
narrowly rounded, sutural in position : discoidal vein straight, oblique, 
joining the costal margin at about its proximal third; number of rami 
in the mai^inal field sixteen, these straight and weakly oblique in 
trend; ulnar vein triramose distad; transverse nervures straight, 
weakly oblique, in general evenly spaced: tympanal field largely 
covered by the pronotal extension. Wings surpassing the tegmioal 
apices by half the length of the tegmina, moderately acuminate. 
Penultimate disto-dorsal abdominal segment large, subcucullate, 
distal margin broadly arcuato-angulate, the mesal portion of the mar- 
gin with an overlapping transparent bisinuate lamellation, visible 
only under fair magnification: disto-dorsal abdominal segment ver- 
tical, largely under the penultimate segment, roundly depressed 
mesad, roundly elevated disto-laterad; free margin with a median 
very deep U-emargination, laterad of which are paired V-emargina- 
tions of subequal depth, the processes between the three emargina- 
tions compressed, subfalciform, with their apices subacute and di- 
rected ventrad; laterad of the lateral emarginations the segment is 
produced into subconchate projections, which have a thickened ridge 
along their dorsal margin and are distinctly concave ventrad, when 
seen from the side the projections are spatulate, angulato-arcuate 
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dorsad and distad, narrowly rounded disto-ventrad, sigmoid ventrad: 
Bupra-anal plate well hidden, acute-angulate in form: cerci verj' short, 
simple, styhform, faintly sinuate, apex blunt: subgenital plate of the 
elongate, specialized type found in the genus, compressed; when 
seen from the side the plate is narrowed at the distal third, thence 
strongly compressed, the dorsal margin arcuate-emarginate with the 
dorsal angle acute produced; distal mai^u oblique sinuato-truncate, 
the disto-ventral angle produced, bluntly angulate, ventral margin 
angulato-arcuate; when seen from the venter the plate is regularly 
narrowing distad, the proximal half with a distinct median carina, the 
distal half narrowly fissate, the apex of the fissw% narrowly broad- 
ened; when viewed from the dorsum the branches of the plate are 
seen to be thickened and inflated from the basal excavation of the 
plate to the disto-dorsal angle, or in the section which is arcuate- 
emarginate when seen from the side. Cephalic femora with three 
spines on the ventro-cephalic margin and four on the ventro-caudal 
margin; cephalic tibise with five spines on each ventral margin ex- 
clusive of the apical ones. Median femora unspined on margins; 
median tibiie with two spines on the ventro-cephalic margin. Caudal 
femora of the usual type, with nine very small spines on the ventro- 
extemal margin and six of the ventro-intemal mai^n. 

General color honey yellow, the wings wealdy washed with chamois, 
parts of the head, lateral lobes of the pronotum and limbs tending 
toward clay color. Eyes walnut brown. 

liCngthof body, 12.4 mm.; let^hof pronotum, 3.3; greatest width 
of pronotum, 1.6; length of tegmen, 12.4; greatest width of tegmen, 
1.6; length of caudal femur, 9.1. 

In addition to the type we have before us four paratypic males, all 
from Bartica, British Guiana (H. S. Parish; March 6, 24 and 26; 
April 15, 1913), in the collection of the Academy. These specimens 
are all slightly larger than the type, but otherwise inseparable. The 
number of rami in the costal field of the t^tnina ranges from fifteen 
to eighteen. In these specimens the coloration, particularly of the 
exposed portion of the wings and distad on the t^mioa, is strongly 
approaching cosse green, the limbs also in part washed with weak javel 
green. 
PhlngloU redtanbMbari Kuoy. 



Branganza, State of Parti. (Miss H. B. Merrill.) One female. 
[A. N. S. P.] 
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This specimen fully agrees with the original description and figure. 
As far as we are aware the two localities given above are all those 
known for this striking and peculiar genus and species. 

AtrroeoUnea. 
PkTftlobatpii pertonsta n. >ii- (PI- II. Bp. M, 45.) 

Differing from P. picta,*' from Ecuador, the genotyiMj and only 
previously described species of the genus, in the shorter pronotum 
and shorter and more arcuate ovipositor, the much shorter tegmina, 
in the coloration of the roouthparts and the face, the latter being solid 
black in the present species, in the face being almost without impressed 
punctations, in the generally unicolorous pronotum, in the unicolorous 
prostemal spines, in the more unicolorous limbs and in the fewer 
spines on the ventro-cephalic margins of the cephalic and median 
femora. 

Type: 9 ; Pard, State of Pari, Brazil. (C. F. Baker.) [Acad. 
Nat. Sci. Phila., Type no. 5322.] 

Size medium: form relatively robust, subcompressed: surface 
smooth. Head with the exposed dorsal length slightly less than one- 
half as long as the dorsum of the pronotum, ventral portion of head 
quite broad, narrowing dorsad: fastigium as characteristic of the 
genus, its plane in general continuous with the occipital line, the apex 
with a slightly decurved spine, the general direction of wliich is eeph- 
alad, cephalic margin of the fastigium ventrad of the spine distinctly 
compressed and carinate: paired ocelli subtrigonal in form, median 
ocellus small, in general circular: face with the very faintest and very 
sparsest type of punctation: eyes moderately prominent, irregularly 
subcircular in basal outline, sUghtly flattened cephalad and even more 
weakly so ventro-caudad : antennte over twice as long as the body; 
proximal joint with the projection on the disto-internal face rounded 
dentiform. Pronotum with its dorsal line straiglit when seen from 
the side, in transverse section moderately arcuate dorsad, rounding 
broadly into the lateral lobes: disk of pronotum quite narrow on the 
cephalic half of the pronotum, moderately expanding on the meta- 
zona, cephalic margin of disk with the faintest possible arcuate emar- 
gination, caudal margin of disk regularly arcuate; principal trans- 
verse sulcus weakly impressed, placed mesad, prozona crossed at its 
middle by a more decidedly impressed arcuate sulcus, which is weak 
mesad: lateral lobes of the pronotum twice as long as deep; cephalic 
margin of the lobes straight oblique, regularly rounding at the ventro- 



*■ Boll. Mu8. Zool. Anat. Comp. Torino, XIII, No. 311, p. 89, (IJ 
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cephalic angle into the oblique, but more nearly horizontal, weakly 
sinuate ventral mai^n, ventro-caudal angle roundly obtuae, caudal 
margin oblique, in general straight, with a broad though shallow 
humeral sinus; surface of lateral lobes moderately undulate, having 
one center of elevation or "boss" on the prozona, the other in the 
position of similar structures in the Conocephalinie. Tegmina 
slightly surpassing the apices of the caudal femora, subequal in width, 
the greatest width contained nearly six times in the length: costal 
margin straight except for short arcuations proximad and distad, 
sutural margin straight, apex rounded: principal venation simple; 
median vein diverging . distad of the middle of the discoid^ vein; 
reticulations in general irregular, the transverse nervures clearly 
defined only in the proximal portions of the mai^nal and discoidal 
fields. Wings reaching to the apices of the tegmina. Prostemal 
spines elongate, aciculate, weakly recurved, parallel: mesostemal 
lobes narrow, very acute, the apices weakly spiniform: metastemal 
lobes weakly obtuse-angulate, the an^le briefly spiniform. Diato- 
dorsal abdominal segment with an impressed, medio-longitudinal 
crease, the free margin being produced each side of this into subspini- 
form projections, supra-coxal sections of the margin broadly and 
shallowly arcuato-emarginate : cerdi tapering, with the apices rather 
sharply aciculate, gently arcuate when seen from the side: ovipositor 
moderately falcate, in length almost equal to twice the length of the 
proDotal disk, greatest depth of the ovipositor raesad ; dorsal margin 
of ovipositor very faintly curved in distal two-thirds, ventral margin of 
same regularly arcuate, apex acute: subgenital plate in general tri- 
gonal, the margin having a distinct ai^ulate sinnation each side of 
the median V-emargination. Cephalic femora subequal to the pro- 
notum in length, the ventro-cephalic margin with two spines distad: 
median femora with three to four spines in the same position on the 
same margin; all genicular lobes spined exceptii^ the caudal ones of 
the cephalic femora. Caudal femora about three-fourths as long aa 
the tegmina, robust proximad, narrowed distad, ventro-extemal 
mai^ with eight spines. 

General coloration clay color to ochraoeoua-buff, the abdomen 
approaching buckthorn brown, the dorsal aspect of the head and 
pronotum tinted with the same. Head with a large, solid facial area 
of moderately shining black, which dorsad involves all of the fastigium 
excepting its dorsal surface, the proximal antennal joint and the entire 
face, the black area expanding ventrad from as wide aa the space 
between the ventro-cephalic section of the eyes to wider than that 
15 
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between the latero-proximal aisles of the clyjieus, extending caudad 
as broad linea along the juxta-mandibular portion of the genie, and 
as three distinct dorao-ventral bars on the proximal half of the cly- 
peus, one median, the others marginal : mandibles largely zinc orange : 
eyes dresden brown: antennse yellow ocher, becoming ochraceous 
tawny distad, with well-spaced annuli of mummy brown, these more 
closely placed proximad than distad, the same section of the antennse 
with the individual joints marked off by narrow shadow annuli of 
mummy brown; ventral surface of second article barred transversely 
proximad and distad with mummy brown. Pronotum with a pair of 
obliquely disposed spots of mummy brown laterad on the rounded 
shoulder at the cephalic fifth; pair of similar but very much weaker 
spots are placed immediately caudad of the transverse sulcus, the 
four spots having a rruciform disposition; area of the median im- 
pression washed faintly with mummy brown. Tegmina with their 
base color mummy brown, the venation, primary and secondary, 
forming a meshwork of warm buff to light buff. Wings infumate. 
Ovipositor sanford's brown. Limbs ochraceous-buif, the femoral 
spines (marginal) fuscous, with a fu-scous spot surrounding the base 
of each, apices of the caudal femora infuscate; external face of the 
caudal femora with an obUque patterned area of fuscous, consisting of 
two long lines and portions of a number of generally transverse, 
briefly arcuate, lines: cephalic tibisE with a fuscous patch on each face 
immediately distad of the foramina, the distal extremity also narrowly 
infuscate; median tibife with similar areas in similar positions; caudal 
tibiae marked with fuscous proximad and distad, all tibial spines 
tipped with fuscous, those of ventral surface with fuscous surrounding 
their bases. 

Length of body (exclusive of ovipositor), 20 mm.; length of pro- 
notum, 6.3; greatest width of pronotal disk, 3; length of tegmen, 
19.8; greatest width of tegmen, 3.2; length of caudal femur, 14.5. 

The type of this most interesting species is unique. 
GryllciortDeB. 

QrrUMri* hupittjUU a- sp. (PU H, fifli. 46. 47.) 

Allied to G. Uievigala Brunner,*' but differing in the paired produc- 
tions of the disto-dorsal abdominal segment being closely placed 
mesad and spiniform, the whole segment more produced mesad, in 
the cerci being reduced to brief styliform appendages, in the sub- 
genital plate being large, moderately produced and having greatly 

"Verhandl. k.-k. lool.-botan. Gesell. Wien, XXXVIII, pp. 321, 344, pi. VIII, 
fig. 41e. (Upper AmazonU-l 
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elongate and recurved, hook-like, acute styles, in the smaller general 
proportions, but actually loiter tegmina and wings, in the fewer 
cpines on the ventral margin of the caudal femora, in the restriction 
of the infuscation of the head to the occiput and fastigtum, and in the 
pronotum being broadly bivittate with fuscous. 

Type: cf; Pari, State of Parfi, BrazU. (C. F. Baker.) [Acad. 
Nat. Sci. Phila., Type no. 5323.] 

Size medium : form as usual in the genus, with greatly developed 
tegmina and wings: surface moderately poUshed. Head broad, 
stron^y transverse, the face markedly flattened, in fact slightly 
impre'sed: occiput strongly arcuate transversely, in side view regu- 
larly rounding over the vertex into the face: vertex broad, about 
one and one-half times as wide as proximal antennal joint, lateral 
margins subparallel; lateral ocelli ovate, rather small, median ocellus 
large, elliptical: eyes rather prominent, weakly projecting dorsad, in 
basal outline eloi^ate-ovoid : antennse imperfect, at least surpassing 
the apices of the t^mina and wings, heavy, brittle; third palpal 
joint moderately arcuate when seen from the side; fourth joint 
slightly longer than the third joint, straight, tapering proximad in the 
proximal half, distal half subequal in width, rather narrow; fifth 
Joint slightly longer than the fourth joint, faintly enlarging distad. 
Pronotum transverse, in general form strongly rounded transversely: 
cephalic margin of dorsum faintly arcuate produced mesad; caudal 
margin arcuate laterad, shallowly and broadly arcuato-emarginate 
mesad; all margins more or less distinctly cingulate: transverse sulci 
two in number, the cephahc one placed close to the cephalic margin, 
being intermarginal and deeply impressed on the lateral lobes, the 
caudal one pieced a short distance cephalad of the caudal margin, 
en the dorsal surface being broadly obtuse-angulate in form, on the 
lateral lobes carried regularly and straight ventro-cephalad, joinii^ 
the cephalic transverse sulcus; intervening area, area of humeral 
shoulders and caudal section of lateral lobes moderately bullate; a 
medio-longitudinal impressed area is indicated on the middle of the 
dorsum: lateral lobes of the pronotum subrectangulate in general 
form, cephalic margin of the lobes straight dorsad, curving through 
the rounded ventro-cephalic angle into the weakly oblique cephalic 
two-thirds of the ventral margin, this rounding into the reversed 
oblique, short caudal third of the same margin, ventro^taudal angle 
obtuse, caudal margin straight, no humeral sinus present. Tegmina 
distad becoming coriaceous and pilose, about one and two-thirds times 
as long as the body, broad, the greatest width at distal fourth and con- 
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tained but slightly more than three times in the greatest tegminal 
lei^b; costal margin strongly arcuate in proximal eighth, thence 
broadly and very shallowly arcuate emarginate to distal third, thence 
regularly and broadly arcuate to the rounded obtuse-angulate apex; 
sutural half of distal margin oblique rotundato-truncate, rounding 
into the sutural margin, which is broadly arcuate, flattened and 
straight mesad. Wings faintly surpassing the apices of the tegmina, 
the distal sections as coriaceous and pilose as the tegmina. Proster- 
num imspined; meso- and metastemal lobes small, rounded laterad. 
Disto-dorsal abdominal segment large, half domed, dorsal surface 
with a pair of lateral patches of long pile, a medio-Iongitudinal im- 
pressed cuneiform area placed on the distal half, the free margin 
mesad supplied with a closely placed pair of slender processes, which 
when seen from the side are tajKring, sinuate, with a recurved apex, 
these processes reaching a^ far caudad as the apex of the subgenital 
plate and their bases placed on each side of the median impression of 
the segment: cerci simple, tapering, weakly depressed, incomplete in 
the type,' sparse pilose: subgenital plate strongly produced in 
median linguiform development which is flattened, clothed with long 
pile and laterad of the base of which spring styles of a most striking 
type; these being greatly produced, tapering, straight in their distal 
third, thence regularly arcuate dorsad and mesad, with the apex 
moderately decurving and produced in a distinct apical spine, the 
whole of the styles long pilose; the right style is simple, the left is 
compound, having a dorsal branch forking from the main style near 
its base, faintly more than one-half as long as the main branch, fol- 
lowing the principal arm in attenuation and curve but with an un- 
armed apex. Cephalic and median femora unarmed beneath; ceph- 
aUc and median tibife with three spines distad on each ventral margin. 
Caudal femora short, robust, weakly tapering distad, ventro-extemal 
margin with four to six spines, ventro-Intemal margin with three 
large distal and four minute proximal spines; caudal tibife with three 
external and four internal spines on the dorsal margin. 

General coloration between ochraceous-buff and zinc orai^, a 
broad V-shaped patch dorsad between the eyes and a pair of broad 
sinuate bars on the pronotimi at the usual position of the lateral 
shoulders and also covering the dorsal half of the lateral lobes, 
bone brown. Eyes blackish fuscous. Tegmina coloriess, semi- 
transparent proximad on mai^nal and discoidal fields and translucent 
washed with pale mummy brown distad; venation pencilled with 
prout's brown, except immediately at the base of the tegmina, wher« 
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it is df the general color; anal field weakly sufTused and venation 
heavily pencilled with bone brown. Wings with the venation weakly 
pencilled with prout's brown. Disto-dorsal abdominal segment 
with the paired pilose areas touched with kaiser brown, the paired 
process of the same segment blackish fuscous; femoral and tibial 
spines tipped with chestnut brown. 

Length of body, 18 mm. ; length of pronotum, 3.6; greatest width 
of pronotum, 4.2; length of tegmen, 29.5; greatest width of t^men, 
9.5; length of caudal femur, 9.6. 

The type is unique. 
OryllMTli eraanU Bnnnwr. 

1888. GryUacria cruenta Bmnner, Verhandl. k.-k, eool, botan, Gesell. Wien, 
XXXVIII, pp. 321. 345. lUpper AmMOnia,! 

Pari. (C. F. Baker.) One female. 

This scarce and striking species has been recorded by GrifiSni, 
on the b&^is of a male, from Paramaribo, Surinam." His specimen 
showed certain differences from the ordinal description, but these 
he considered to be individual. Our specimen also shows certain 
differences, but these are only in part those noted by Griffini. Our 
specimen has the coloration much like that given in the original 
description, less like that given by Griffini as far as the head and 
pronotum are concerned. The caudal femora have nine to ten 
spines on the ventro-intemal margin instead of three to four as 
described, and eight as given by Griffini, while the external margin 
has seven to eight spines seven are given in the ordinal description 
and six by Griffini. The caudal tibife have five spines on each 
dorsal margin instead of five internal and seven external as originally 
described, and six external and five to six internal as described by 
Griffini. It is evident there is considerable variation individually 
in the nimiber of these spines and their diagnostic value must not 
be overrated. The present specimen is slightly smaller than the 
original measurements of the female, except that the ovipositor is 
of exactly the same length. 

GBTHiID.a!. 
Oryllotalpiaee. . 
Softptariien* didaatjlvi (Uuaiiie). 

1804. GryUoUdpa didadyla LatrelUe, Hist. Nat. Gen. Crustac. et Ids., XII, 
p. 122. [Cayenne; Surinam.] 

Paramaribo, Surinam. (K. Mayo.) Two females. 

Pard. (C. F. Baker.) One female. (Thayer Expedition.) One 
female. [M. C. Z.] 

Igarap6-assii. January 17 (1) and 23 (1), 1912. Five females. 

• Ann. Miw. Nat. Hungar., XII, p. 249, (1914J. 
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These specimens all represent tbe long and narrow headed type 
of the didactylus-caTnerani group. We have no Brazilian material 
of this species in the collections before us other than those listed 
above, and it seems quite probable that some of the older records 
of this species, particularly those of its occurrence at points far 
removed from the Ouianan region, may relate to camerani or other 
species. We have material and records showing the occurrence of 
camerani over the upper and middle Amazonian regions. 

The present series shows great size variation, the extremes in the 
Igarap^assil series being very great. 
Hipiptorjx alronnMliuita SauHure. 

1874. Rhipipteryx circumdttda Saussure, Miss. Scieot. Mexiq., Recb. Zool., 
VI, p. 358. [South America.] 

Pard. (C. F. Baker.) One female. 

Igarap^assd. December, 1911 and January 17, 1912 (two speci- 
mens with dates). Four males, thirteen females. 

This series is quite uniform in coloration and size. The only 
exact records we have for the occurrence of this species are those 
of Bruner of material from Benevides and Pari, State of Far&, 
Brazil. 

OrylUiUB. 
HTpoBmioblni kltilpalpni (SauHure). 

1877. N[emobius] albipalpm SauBsure, M^l&ng. Ortbopt., II, (aec. V, p. 257. 
(Rio de Janeiro, Br&til.] 
Igarap^assu. January 17 to 23, 1912. Seven males, fourteen 
females. 

These specimens have been recorded by Hebard in his study of 
the genus,** 
Hemoblni brulUniii (Walker) .•» 

1869. Arffiiola brasUienait Walker, Catal. Dennapt. Salt. Brit. Mus., I, p. 
61. IBratil; Santarem, Brazil.] 
Igarap4-a8sil. One male. 

This widely distributed and striking species has been recorded 
from as far south as Paraguay and north to Mexico. 
H«mlgT7Un* ortonii (Scndder). 

1869. Nemobiut orlonii Scudder, Proc. Boaton Soc. Nat. Hist., XII, p. 330l 
(Napo or Mara&on {Rivers).] 
Par4. {C. F. Baker.) One female. 

" Entom. News, XXVI, p. 198. 

• We find that Bruner'a Nemobius argeniinus, recently described from Cai^ 
cara&a, Argenlioa (Ann. Carneg. Mus., X, p. 371, (1916J) is identical with the 
present author's Nemobiua hebanli, from Buenos .Aires and tbe Misiones, Argen- 
tina, described over a year previous (Proc. Acad. Nat. Sci. Phila,, 1915, p. 290, 
figs. 4 and 5. {1915}]. 
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Piexe Boi, east of Pari. November to December, 1907. (H. B. 
Merrill,) One female. 

Igarap^assO. January 17 and 23, 1912 (two individuals only 
with dates). Two males, five females. 

We have already resurrected and correctly placed this specific 
name,** which antedates Saussure's kreichbaumeri, the des^atioQ 
under which this species has been universally reported in the literature. 
There is some variation in size in individuals of the same sex, but the 
diagnostic features are always well marked. 
AnnrogrrylliK mntitai (DeGeer). 

1773. OryUm muOcua DeGeer, M£ra. Hiet. Ins., Ill, p. 520, pi. 43, fig. 2. 
[Surinam.] 

Parfl. {C. F. Baker.) One female. 

Igarap^assri. Two females. 

The Igarap6-as8i3 specimens are quite different in size, but this 
is not unusual in the species. The Pari individual is appreciably 
paler than the Igarap^-assii representatives, being more ferri^nous 
and less fuscoas. The three specimens examined all have caudate 
wings. 

APHEHOOBTLLITBo biw aeaui. 

Related to Miogryllus Saiissure, differing in the elongate and 
slender limbs, in the elongate metatarsus of the caudal limbs, in 
the great reduction in size of the ventral pair of distal spurs of the 
caudal tibise, in the striking disposition of the venation of the lateral 
field of the tegmina in both sexes, in the greater {rf") or lesser (9) 
strangulate character of the entire pronotum and in the tegmina of 
the male sex having no speculum present and the stridulating area 
very simply developed. 

Generic Description. — Head broader than the pronotum: inter- 
antennal portion of face subequal to greatest width of a single 
antennal aerobe, this area, rounded in profile: eyes beptagonoid- 
ovate in outline, little prominent. Pronotum broader than long, 
distinctly (cf) or appreciably ( 9) strangulate: lateral lobes distinctly 
lot^er than deep, the ventral margin obliquely arcuato-truncate. 
Tegmina of male with dorsal field but weakly developed as a stridulat- 
ing area, no speculum present; lateral field with two veins in addition 
to the mediastine vein, these diverging from the base and widely 
spaced: tegmina of female with venation of lateral field as in male, 
venation of dorsal field simple. Cephalic tibite with a decided, 
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large, external foramen and a small internal one of variable exact 
size and indication. Caudal tibife with each dorsal margin armed 
with four to five spines; distal spurs of caudal tibiae three in number 
on each side, the median the longest in each group, ventral spur 
on each side short, the two subequal in length: caudal metatarsus 
elongate, over twice as long as the remaining tarsal joints, dorsal 
surface armed the whole length of the external margin and distad 
on the internal margin, internal apical metatarsal spur over one- 
half as long as third tarsal joint. Ovipositor shorter than caudal 
femora, straight, apex acuminate, dorsal valves surpassing ventral 
ones. 

AphenogirUni giMUii d. ep. (PI. II, Ba>. 4S-S3.) 

Type: d"; Igarap^-asslS, State of Pard, Brazil. February 6, 1912. 
(H. S. Parish.) [Acad. Nat. Sci. Phila., Type no. 5327.] 

Size small : form much like species of Nemobtus: surface moderately 
polished. Head distinctly broader than the pronotum, moderately 
inflated: occiput strongly and regularly declivent from its caudal 
section to the interantennal protuberance; latter region but slightly 
wider than a single antennal scrobe, well rounded when seen from 
the side, its lateral margins faintly converging ventradr ocelli disposed 
in a broad, depressed triangle, relatively large: palpi relatively short, 
robust, compressed ; forth joint of same subequal to the third, slightly 
expanding; fifth joint distinctly compressed mesad, gradually expand- 
ing distad, the apical margin strongly oblique truncate: antennse 
at least as long as the body, Pronotum strangulate when compared 
with the head, the greatest width about one and one-half times the 
greatest length: cephalic margin truncate, caudal margin feebly 
bisinuate, both margin strongly hirsute, the surface of the pronotum 
with many short, adpressed hairs; a fine medio-tongitudinal sulcus 
present, which becomes weaker caudad: lateral lobes subquadrate, 
the ventral margin moderately arcuate ascendent caudad, the 
ventro-cephalic angle broadly rounded, the ventro-caudal obtuse. 
Tegmina well developed but falling slightly short of the apex of the 
body; apex well rounded: lateral field relatively broad; mediastine 
vein simple, preceded by two free veins, these diverging from an 
identical point near the base of the tegmen, the space between the 
vein itself and the first tree vein quite wide; humeral and discoidal 
veins close to one another and at several points coalescing; stridulat- 
ing field relatively simple, no speculum present and normal Gryllid 
venation quite recognizable; median vein straight, simple; ulnar 
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vein short, transverse;*' anal vein following its general direction as 
the stridulating vein but not thickened, and from the general neigh- 
borhood of the usually present Grylloid anal node continuing an 
arcuate but longitudinal course to the apical margin of the legmen; 
axillary veins three in number, the first terminatit^ at the "node," 
the second continued, following the trend of the anal vein, to a 
point of fusion distad on the sutural mai^in, third axullary vein 
following the sutural margin distad of the "node:" area between 
the ulnar and median veins mesad and distad wide, with three 
' cross-veins** -and distad a spurious longitudinal vein; anal and axillary 
veins connected by a number of cross-veins. Wir^ caudate, sur- 
passing the closed tegmina by considerably more than the tegminal 
length. Cerci very elongate, nearly as long as the body, tapering. 
Sul^enital plate moderately produced, spoon-shaped. Cephalic 
tibife with the cephalic face imperforate, but with a smooth elliptical 
area in the usual tympanal position; caudal face with a large, elongate, 
elliptico-reniform tympanum. Caudal femora moderately robust, 
the apex relatively slender: caudal tibiffi armed on the dorso-extemal 
margin with four spines, the dorso-intemal margin with four to 
five spines; external distal spurs relatively short, the median one 
slightly more than a third as long as the metatarsus and half again 
as long as the dorsal (me, ventral spur distinctly shorter than the 
dorsal one, internal distal spurs with the median and dorsal sub- 
equal in length, about one-half as long as the metatarsus, the ventral 
small and subequal to the ventro-extemal spur: caudal metatarsus 
slender, moderately compressed distad; dorao-extemal margin with 
seven to nine adpressed spines, dorso-extemal spur faintly more 
than one-half as long as the internal one, the latter reaching to 
slightly distad of the middle of the third tarsal joint. 

Allotype: 9 ; Igarap^-assd, State of Pari, Brazil. January 23, 
1912. {H. S. Parish.) [Acad. Nat. Sci. Phila.] 
The following features are those of difference from the type, 
Pronotum faintly less strangulate; cephalic margin of same very 
shallowly arcuate-emarginate. Tegmina slightly shorter than in 
the male, reaching not quite to the middle of the abdomen; humeral 
and dLscoidal veins well separated, slightly divei^ng distad, humeral 
vein not furcate distad: dorsal field with the median, ulnar, anal 
and two axillarj' veins regularly disposed, cross-veins indicated 
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Sparsely proximad, more frequently distad. Ovipositor straight, 
robust, shorter than the caudal femora; apex acuminate, ventral 
valves shorter than the dorsal ones. Caudal femora with four 
spines on each dorsal mai^n: caudal metatarsus with five to six 
spines on the dorso-extemal margin. 

General coloration of the head, pronotum and dorsum of the 
abdomen ranging from mummy brown (recessive type) to blackish 
brown — number one of Ridgway (intensive type), the limbs and 
ventral surface buckthorn brown (recessive type) to mummy brown 
in those having the darkest dorsal coloration (intensive); tegmina 
buffy hyaline to weak fuscous hyaline, the venation of the dorsal 
coloration. Head imicolorous with the mouth-parts washed with 
ochraceous-tawny to amber brown; ocelli ochraceous-buff to mars 
yellow; eyes mottled blackish-brown and dresden brown to mummy 
brown; palpi of the same coloration as the limbs; antenns of the 
general coloration. Wings whitish hyaline, with a brownish tit^ 
in the intensive specimens, with a distinct iridescence, longitudinal 
veins colored similarly to those of the tegmina. Cerci of the dorsal 
coloration. Pubescence of the limbs golden. Caudal femora washed 
more or less completely with the dorsal coloration. 



Measurements (in 


millimeiers) 




Lenctii Leng:h Gr«t9M 
si body ot pro- widtb of 


w ^sis 


lemur pwiitor 



Igarap^-assii,itfpe , 8.2 1.2 1.6 4.6 1.5 8.3 4.9 
Igarap£..ass(i, 

paralupe 7.2 1.3 1.8 4.2 1.4 5.8 5 

9 
IgarapC-ased, 

aUolype 8.8 1.5 2.2 4.5 1.6 7.3 5.2 3.9 

Igarapd-asBd, 

paratype 9.5 1.7 2.1 4.5 1.6 7.2 G.5 3.9 

Rio Pftcaya, Peru, 

paratype 8.7 1.9 2.3 4,7 1.6 8.2 5.6 3.5 

In addition to the type and allotype we have examined a paratypic 
series of seven; one male and three females bearing the same date 
as the type (one female has no date) and three females from Rio 
Pacaya, Peru, July, 1912, all in the collection of the Academy. 
When examined for features of variation we find that the paratypic 
male has five external and four internal dorsal marginal spines on 
the caudal tibite. The females all have four spines, excepting one 
from Igarap^assti which has four internal on one limb and five on 
the other. The spines on the dorsal margin of the caudal metatarsus 
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vary from six to eight in number on the external margin and four 
to six on the internal margin in the paratypes. The paratypic 
male has the ulnar vein of the tegmina more oblique than in the 
type and the first cross-vein between the anal and median veins 
is also more oblique, forming an angle in the anal vein at its juncture, 
the next cros.s-vein obliquely sigmoid, while the proximal disposition 
of the axillary veins of the tegmina is also slightly different. One 
of the Rio Pacaya females has the humeral vein forked near the 
base. 

MiDgrrllni gonvoliitiil (Jobiniuan). 

1763. GryUus eonmlutuii Jobannson, Amoen. Acad., VI, p. 399. |Surinam.] 
Pari. (C. F. Baker.) Two females. 

Igarap^assd. January 17 to February 6, 1912, Four males, nine 
females. 

These specimens have already been recorded by Hebard in a 
study of the genus.'" 
Wogrrllnt nrtietlii (Servilk). 

1839. Gryaua vertkaiU Serville, Hiet. Nat. Ins., Orth., p. 343. |Cayenne.I 
Igarap^assil. One male. 

This macropterous individual has been recorded by Hebard in 
his study of the genus." 
MisfTjUni taeuiiiksaiiili 0«Uo-To«. 
GjryUus] 
it. Comp, 1 
), Argentin 

Igarap^-assd. January 17, 1912 (one). Two females. 

These specimens fully agree with the description of this species, 
except for the presence of caudate wings and having the tegmina 
slightly longer and overlappii^. They are, as far as we can 
determine, representative of the macropterous condition of this 
species, a phase previously unknown. In the two specimens the 
tegmina measure S.4 and 8.5 millimeters in length, while the other 
dimensions are as given in the original description. 

The reference of the species to Miogrylius is according to the 
original author, and merely tentative aa far as we are concerned, 
for its exact relationship to GryUodea remains to be determined, when 
more is known of the constancy and variation of characters in the 
latter genus. 
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As far as known the species has been taken only at the two widely 
separated localities given above. 

Orrllni MilntilTi (Fabrioiui). 

1775. [Aeheta] astimau Fabricius, Syst. Eotom., p. 280. [Jam&Jc&.j 

ParS. (C. F. Baker.) One male, one female. 

Peixe-boi, east of Parfl. November to December, 1907. 

(H. B. Merrill.) One male, one female. 

Igarap4-assi3. Two females. 

The Pari and Igarap^-assti specimens have been recorded by 
Rehn and Hebard in a critical study of Gryliits as found in America.** 
The Peixe-boi pair would be represented by the following symbols, 
as previously established by us: d", AVauOl; 9, AVbu02. 

Oaoantbinn. 

IitrBHft TUipN WbUut. 

1369. Lemeca iianpe* Walker, Catal. Spec. Derm. Salt. Brit. Mus., I, p. 72. 
lAm&ion Region.] 
Igarap^aasij. One female. 

This specimen is inseparable from individuals of both sexes of 
this species from Caparo, Trinidad, comments on which will be 
published at a later date. 

Trieonidilnee. 
Anuipha" mu d. ap- (Pt 11. H<- M. 55.) 

Apparently a relative of j4 . tibialis (Saussure), but strongly marked 
off from any other species, studied or known to us, in the presence of 
short, curved hairs placed aloi^ the veins of the tegmina and ^so 
regularly over the intervening areas, the exposed portion of the wings, 
the body and the limbs being more decidedly haired than usual. 
From tUnalis the present species also differs in the shorter and more 
robust cephalic tibise, the shorter caudal metatarsi, in the reduction 
of the cross-veins in the dorsal field of the female tegmina, in the dis- 
tinct sculpturing of the main veins of the same and in the more robust 
general form. 

Type; 9; Igarap6-assii, State of ParA, Brazil. February 1, 1912. 
(H. S. Parish.) [Acad. Nat. Sci. Phila., Type no. 5342.] 

Size small: form elongate, slender, subcylindrical, wings caudate: 
surface closely and relatively heavily haired, on the tegmina the hairs 



" Proc. Acad. Nat. Sci. Phila., 1S15, p. 319, (1915). 

" For comments on the characters separating Cyrloxipha and Ajiaxipha, see 
ReKn and Hebard, Ent«m. News. XXlll, pp. 411 and 412; Proc. Acad. Nat. 
Sci. Phila., 1916, pp. 300 to 302 
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are particularly disposed along the longitudinal veins. Head with 
the greatest width across the eyes subequal to the greatest width at 
the caudal margin of the pronotum; when seen from the side the inter- 
ocular section of the head is regularly declivent from the narrowly 
rounded occiput, interantennal protuberance broadly rounded when 
seen in the same view, when seen from the dorsum subcorapressed; 
hairs on the rostrum decurved: eyes with axis subvertical, in basal 
outline broad ovoid, prominent when seen from the dorsum, slightly 
projecting cephalad: anteniue surpassing the body in length, proximal 
joint large, moderately deplanate: palpi with the third and fourth 
joints slender, the third subequal in width ; the fourth faintly expand- 
ing distad, slightly shorter thaji the third; fifth joint reversed pyra~ 
midical, about one and one-half times as long as the distal margin, 
which is straight truncate, the joint slightly flattened. Pronotum 
transverse, its greatest caudal width nearly equal to one and one-half 
times the greatest length of the same, narrowing cephalad, so that the 
cephalic width is distinctly less than the caudal width and faintly 
less than the width of the adjacent portion of the head, in transverse 
section the pronotum is r^ularly rounded dorsad and into the lateral 
lobes; cephaUc margin of the dorsum gently arcuate, the caudal 
margin broadly obtuse-angulate, the immediate angle narrowly 
rounded, both margins faintly cingulate; hairs on the pronotum 
large and chsetiform, those along the caudal margin directed dorso- 
caudad, those on the lateral lobes directed cephalad; a short cephalo- 
median longitudinal sulcus present; lateral lobes longer than deep, 
rounding into the dorsal surface; ventro-cephalic angle broadly 
rounded, ventral margin straight, ventro-caudal angle narrowly 
rounded, caudal margin straight; surface of the lateral lobes obliquely 
impressed. Tegmina reaching to the apex of the abdomen, pilosity 
covering the dorsal surface from the region of the humeral angle, the 
lateral field almost unhaired; lateral field with three veins, of which 
one parallels the margin, another is very brief, the third reaches the 
costal margin at about the distal fourth of the field; mediafitine, 
humeral, discoidal and median veins of the tegmina subparallel, 
straight; ulnar vein arcuate proximad; anal vein bent both proximad 
and dlstad, straight between, joining the axillary vein at the distal 
third of the tegmen; axillary veins two in number, these joining and 
continuing as a single vein. Exposed portion of the nings projecting 
distad of the closed tegmina a distance slightly greater than one-half 
the lei^h of the tegmina, haired similar to the tegmina. Ovipositor 
no longer than the head and pronotum together, robust, dorsal mar- 



yGoogle 



216 PROCEEDINGS OF THE ACADBMT OF [May, 

gin nearly straight, ventral margin arcuate in distal half, apex aciuni- 
nate: subgenital plate narrowly fissate-emarginate mesad. Cephalic 
tibise short, broadly fusiform inflated in proximal two-thirds, subequal 
and subcompressed in distal third; cephalic face with a large elliptico- 
reniform tympanum, caudal face with a much smaller elliptical tym- 
panum. Caudal femora subequal in length to the tegmina, moder- 
ately inflated; caudal tibiie with three pairs of marginal spurs, which 
are not opposite in their insertion, the external series sUghtly more 
proximal in their position when compared with their equivalent on the 
internal series, the internal spurs faintly arcuate, their dorso-intemal 
edge also faintly thickened, knife-like and pencilled with blackish; 
disto-extemal spurs small; disto-internal spurs very much loi^r, 
the dorsal one about two-thirds as long as the metatarsus, the dorso- 
intemal margin thickened and pencilled as on the internal marginal 
spurs; metatarsi slightly longer than the remaining tarsal joints 
combined, a single spine present at the disto-intemal angle, the in- 
ternal spur of the metatarsus large, reachit^ almost to the extremity 
of the tarsus, slightly falcate, with the dorsal edge thickened and 
pencilled as is the case with the other internal spurs. 

General color ochraceous-buff, the head distinctly and the pro- 
notum faintly washed with weak russet; eyes clear rasset; exposed 
portion of the wings faintly washed with mummy brown, the veins 
pale; at distal fourth the cephalic and median femora beat narrow, 
incomplete annuli of weak mummy brown, indications of a similar 
one are present on the pregenicular section of the caudal femora. 

Lengthof body, 4.6 mm.; length of pronotum, 1 ; greatest (caudal) 
widthof pronotum, 1.3; lengthof tegmen, 3.7; length of exposed por- 
tion of wing, 2.7; length of caudal femur, 3.6; length of ovipositor, 1,6. 

The type of this species is imique. 

As4xiplu knpiittvallii (Sannnn). 

1874. Cyrtoxipha angutticoUia Saussure, Misa. Scient. Men., Rech. Zool., 
VI, p. 377, pt. 7, Sg. 2. [Eastern Cordillera of Mexico.] 

P&rS.. (C. F. Baker.) One male, one female. 

Igarap^-assil. February 1, 1912 (two). Three females. 

This striking species, which shows great diversity in form between 
the sexes, has the coloration more generally punctate, from the pres- 
ent material, than previous descriptions would lead one to suppose. 
The agreement with the features of the detailed original description is 
so full there can be no question of the identity, or at the most the 
very close relationship of the present material. Chopard reported 
the species from St. Jean du Maroni, French Guiana, and Bruner 
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refers material from Cacagualito, Colombia; S&o Luiz de Caceres, 
Matto Grosso, Brazil, and Britbh Guiana to it, while Bugaba, Pan- 
ama is given by Saussure, in the Biologia, as another locality. The 
form of the whole thorax of the male is so remarkable that its isola- 
tion from the other members of the genus is quite marked. 

Anaxtplia ei 



1916. Cyrtoxipha eomperta Brune^ Ann. Garneg. -Mua., X, p. 400, ["Laa 
Juntas" (250 m.), Department of Santa Crui, Bolivia,) 

Pari. (C. F. Baker.) One male. 

We have referred this specimen to conspersa although it shows 
several features of difference, which, however, we feel are due to in- 
dividual or sexual variation, lack of note or over-emphasis in the 
original description. In our specimen we see no distinct indication 
of the ridge, "which separates this region (i. e., depressed section of 
the vertex) from the front." There is, however, a slight elevation 
covering the base of the inter-antennal protuberance, which may be 
the feature referred to by Bruner. The other feature is that the 
whole occiput caudad of the transverse arcuate depression is solidly 
mars brown. 
Anuipha limaUomm a. ap. (Ft. II. £(■■ 50-sg,) 

The slender form, the blackish anteniue and the shape of the ceph- 
alic tibiie and of the ovipositor are quite characteristic of this very dis- 
tinct species, which has, at a glance, a Cyrtoxiphine appearance. 
The head and palpi, however, are Anaxiphine in character. 

The species is not closely related to any of the other forms known 
to us. 

Type: 9 ; Igarap^-assli, State of Pari, Brazil. (H. S. Parish.) 
[Acad. Nat. Sci. Phila., Type no. 5340.] 

Size very large (for the genus) ; form moderately elongate, slender, 
terete: surface of body moderately shining, with numerous hairs, 
the marginal ones of the pronotum, particularly laterad, elongate 
and curved. Head in general vertical, its axis sUghtly retreating 
ventro-caudad, its greatest longitudinal length slightly less than the 
greatest depth (includii^ the mandibles) ; in lateral view the occiput 
is well arcuate caudad of and between the eyes, thence very strongly 
arcuate-declivent to the inter-antennal region, which is rounded 
obtuse-angulate, the ventral section retreating to the clype^ suture; 
when seen from the dorsum the occiput is broad, very broad behind 
the eyes, the narrowest portion of the interocular section slightly 
less than half the width of the head at the caudal margin of the 
eyes, the least interocular width subequal to the transverse width 
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of one of the eyes, width of the interantennai protuberance hardlj- 
more than one-half that of the interocular space: when seen from 
the dorsum the eyes are moderately prominent, when seen in lateral 
view they are sub-reniform ovoid: antenna with the proximal joint 
broad, subdepressed, the internal margin roundly enlarged; remainder 
of antennse incomplete: palpi slender, elongate, third joint faintly 
longer than the fifth and distinctly loiter than the fourth joint; 
fifth joint trumpet-shaped, its length about two and one-half times 
the distal width, distal truncation faintly oblique. Pronotum 
slightly longitudinal when seen from the dorsum, regularly rounding 
transversely, when seen from the dorsum slightly expanding caudad; 
cephalic margin of the dorsum truncate mesad, caudal mat^n 
moderately arcuate, these margins cii^ulate; dorsum with the 
medio-longitudinal sulcus indicated on the cephalic two-thirds, 
very deeply so in the median region, a transverse sulcus weakly 
indicated mesad: lateral lobes longitudinal, with a distinct caudo- 
ventral trend; cephalic margm and ventro-cephalic an^^e regularly 
and broadly rounded, ventro-caudal angle rounded rectangulate, 
caudal margui slightly oblique, straight, the vicinity of the ventro- 
caudal angle strongly impressed. Tegmina slightly surpassing the 
apex of the abdomen, the closed pair cylindrical when seen from the 
dorsum, the outline of the dorsal field narrowing in the distal fifth; 
venation simple, prominent, transverse nervures regularly placed, 
separating areas which are regularly oblong: lateral field with the 
discoidal vein straight, regularly but weakly divei^ng from the 
humeral vein, incomplete veins costad of the mediastine vein two' 
in number. Wings fully developed, caudate, projecting distad of the 
tegmina a distance slightly greater than the length of the head and 
pronotum combined. Ovipositor moderately elongate, relatively 
slender, very faintly arcuate proximad, more strongly so distad; 
distal extremity moderately acute, weakly crenulate on the dorsal 
mai^in, almost to the weak swelling, which is situated at the distal 
three-fifths: subgenital plate slightly broader than long, the apex 
briefly fissate, rounding narrowly into the margins of the plate. 
Cephalic and median limbs elongate, straight, moderately tapering: 
cephalic femora subequal to the combined length of the head and 
pronotum; cephalic tibite subequal to the femora in length, the 
distal half quite slender, both faces of the tibise with elongate reni- 
fonn tympana, those of the two faces subequal in size: median 
femora faintly shorter than the cephalic ones; tibiffi subequal in 
length to the cephalic tibite and distinctly surpassing the median 
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femora. Caudal femora moderately robust, tapering, surpassing 
the apex of the ovipositor and falling but slightly short of the tips 
of the wings; caudal tibiae subequal to the femora in length, very 
slender, the dorsal margins armed with three pairs of spurs, which are 
notpairedinposition,thoseof theextemal margins beingmore proximal 
in position than the corresponding spur oh the internal margin, the 
spurs slender, slightly falcate or but faintly hooked at the apex, 
their length about two and one-half times the depth of the tibial 
shaft; disto-external spurs very short, the median one three times 
as long as the dorsal and nearly twice as long as the ventral one; 
disto-internal spurs two in number, elongate, weakly falcate, the 
dorsal one about one-half as long as the metatarsus and half again 
as long as the ventral one: caudal metatarsi about one-fourth as 
long as the tibiie, straight, the dorsal surface with a short recumbent 
spine on each margm distad, the internal distal spur about one- 
half again as long as the external one; second tarsal joint elongate 
cordiform, the third slender. 

Allotype: c?; same data as type, January 26, 1912. 

Differing from the description of the type in the following features: 
Tegmina relatively narrow when seen from the dorsum (the pair 
in repose), narrowing distad: lateral field of the tegmina relatively 
broad, subequal in width; mediastine vein diverging regularly from 
the humeral vein distad, the area between with a number of trans- 
verse nervures which divide it into rectangulate spaces ; three free veins 
are present in the proximal section of the lateral field costad of the 
mediastine vein: humeral vein curving costad at its apex: speculum 
elongate diamond-shaped, its length about one-half that of the 
dorsal field of the tegmen, its greatest length slightly more than 
one-half its length; postaxillary veins three in number; axillary veins 
two in number. Styles reaching to the apices of the caudate wings. 

General color buff-yellow, the pubescence largely golden. In 
the female there is a medio-longitudinal line of raw umber on the 
closed tegmina, which b distinct proximad and weakens distad. Eyes 
fuscous-black; antennte distad of the proximal joint blackish, the prox- 
imal one washed distad with fuscous; second and third tarsal joints of 
all tarsi washed with fuscous-black; ovipositor rich chestnut brown. 
MeasuremetUs (in miUiTneters). 

Length Length LenJIth Lpngtb Lcnilb 

body. pronotum. UgmeD. caudal (Bmur. ovipontor. 

d" type 6.3 1.5 5.3 5.2 2.5 

9 allotype 7 1.4 6 5.5 

The type and allotype are the only specimens known to us. 
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Auziplw amiCU (s>u»un}. 

1887. Cyrloxipha tmUhi Saussure, Biol, Cent-Amer., Orth., I, p. 236, 
[Teapa, Tabasco, Mexico.] 

Igarap^B.ssd. One female. 

We have assigned this specimen to smilhi without having seen 
Mexican material of either sex, but it agrees with the description, 
which was based on the male sex, in all features of any importance. 
Actual comparison may show the Brazilian material to be distinct, 
but at this time we know of no evidence requiring its separation. 
The ovipositor is short and robust, much like in imitator, but the 
form of the ovipositor is more robust, with a more decided angle 
to the dorsal line in imitator, while the palpi are more slender and 
the cephalic tibise less robust in smitki, the coloration also being 
different. 

Chopard" has reported this species from four localities in French 
Guiana. 
Anuiplia aptera (Chopard). 

1912, C{yrUxtipha\ aptera Chopard, Ann. Hoc. Entom. France, LXXXI, 

&4I0, 4 fits. [Charvein, St. I^urent and Nouveau-Chantier, French 

Par^. (C. F. Baker.) One male. 

Paramaribo, Dutch Guiana. (K. Mayo.) One male. (A. N. S. P^ 

The wingless condition of the known material of this species may 
not be a specific character of the form, as quite a few species are 
known to be dimorphic in this respect. The Pari individual has 
four reddish brown longitudinal lines on the vertex and occiput, 
the median pair continued on the interantennal protuberance. 
The Paramaribo specimen has these absent. 
Anazlplia mianta (LinnKiu). 

1767. [Gryttna] minutui Linnceus, Syst. Nat., ed. XII, p. 604. ["America" 
(Surinam according to DeGeer).] 

Pari. (C. F. Baker.) One male, one female. 

Paramaribo, Dutch Guiana. (K, Mayo.) Three females. 

There is so little in the literature to enable us to pin this name 
down to a definite species, that we are under the necessity of using 
it for an insect not disagreeing with the insufHcient diagnosis, and 
found in the region from which minvia was supposed to have come. 
The Linnean material is probably not in existence, as Stil did not 
feel that he had it before him, when preparing the Recensio, although 
part of the basic material of DeGeer's testaceus, which is generally 
considered synonymous with minula, was in his hands. The present 

".Ann. Soc. Entom. France, LXXXI, p. 407, (1S12}. 
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Species shows no features of difference from the Linnean description 
which mi^t not be due to discoloration of the original material. 

Amxiplia MfanasMii (Sauwin). 

1897. Cyrloxiphus axtecus var. cayemtengia Saussure, Biol. Cent.-Amer., 
Orth., I, p. 235. [Cayenne.] 

Igarap4-asstl. (H. S. Parish.) Two males. 

We have used for comparison material from British Guiana, and 
found some shght differences, chiefly in the relative width of the 
dorsal field of the tegmina, but nothing sufficiently marked or con- 
stant to make it advisable to separate the two lots. Saussure 
considered this merely a variety of azieca, but we prefer to give the 
nune specific rank until more is known concerning its relationship 
to azteca, in this foUowing Chopard and Bnmer. The former author 
has recorded the species from Nouveau-Chantier, French Guiana; 
the latter from Santarem, Brazil. Our material is of similar smaU 
size to that reported by Bruner.** 
Auziplu nitlda (Chopird). 

1912. C\ipU>xipha] nUida CKopard, Ann. Soc. Entom. France, LXXXI, 
p. 408, 4 figs. (Nouveau-Chantier, French Guiana.) 

Parfi. (C. F. Baker.) One female. 

This individual is fully typical of the present striking and beautiful 
species, although slightly smaller than the original measurements. 
The antennse are broadly white annulate on a fuscous ground, at 
a point about three millimeters from their bases. The coloration 
of the antennae is not mentioned in the original description. 
AnaxLpha Ttrisgata (Chopud). 

1912. C[i/rtoxipha\ variegata Chopard, Ann. Soc. Entora. Prance, LXXXI, 
p. 407, 4 figs. [St. Laurent and Nouveau-Chantier, PVench Guiana.) 

Pari. (C. F. Baker.) One male. 

This specimen may prove to be distinct from true vaHegala, as it 
shows certain color features not mentioned by Chopard, but, at pres- 
ent, we prefer to consider these individuals variations or the color 
features to have been omitted from the description by Chopard. 
The anteniuB are solid blackish proximad, then follows a broad cream- 
colored area, which contains two narrow brown annuli, distad of this 
the color is pale brownish with regularly placed dark brown annuli. 
The occiput is pale yellow, caudad broadly blackish brown, like the 
face and between the eyes, in the middle of the yellow area is a trans- 
verse bar of blackish brown. The median femora, like the cephalic 
ones, have a distal pale area colored tike the tibite, and in addition a 
median annulus of the same. 

» Ann. Cameg. Mua., X, p. 404, (1916). 
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Anaziphft inoompU (Wsik^r}. 

1869. BneoUera intompla Walker, Catal. Denn. Salt. Brit. Mils., I, p. 67. 
[TapayoB[TapaioB], Brazil.) 

Pard. (C. F. Baker.) One male. 

We are identifying this specimen with Walker's species provision- 
ally, or at least until we can ascertain more about the type of the 
species, as the description is woefully inadequate. 

ADuipha tibialli (Saiusure). 

1897. Cj/rtanpha tiinaiis Sauaaure, Biol. Cent. Araer., Orth., I, p. 236, pL 
XI, fig. 40. [Teapa, Tabaaco, Mewco.l 

Pard. (C. F. Baker.) Two males, three females. 

These specimens show no differences from the description of 
tibiaiis and we see no alternative but to record them as that species, 
although comparison with Mexican material is not at present possible. 
The two male specimens show differences which demonstrate the 
presence in males of this species of a broad and a narrow type of teg- 
mina, and consequently of the tympanum, also in both sexes of re- 
cessive and intensive types of coloration. In the former of these 
color types the dark lateral bar is quite narrow, distinctly dorsad on 
the lateral lobes, and on the tegmina pencils but the immediate 
vicinity of the mediastine vein; in the intensive type the bar is broad 
and covers all of the lateral lobes except the ventro-cephalic portion, 
which is yellow, and on the tegmina suffuses a broad belt costad of 
the mediastine vein. 

As we here understand the species it is not far removed from imi- 
taloT (Saussure), from which it differs in the narrower head and lHt>- 
notum, slightly different shape of the cephalic tibise and more re- 
stricted, less solidly infuscate dark areas on the pronotum and t^- 
mina. 
Anaziplia puwiuU ". ip. (Pi. ii. Sf- S0-e3.) 

Apparently related to A. tolleca (Saussure), described from eastern 
Mexico, but differing in the broadly rounded lateral shoulders of the 
pronotum, and m the shorter and narrower tegmina, which have the 
speculum more longitudinal. Doubtless other features of difference 
exist which will become apparent on actual comparison of the two 
forms. 

Type: c?; Pari, State of Parfl, Brazil. (C. F. Baker.) [Acad. 
Nat. Sci. Phila., Type no. 5343.] 

Size relatively large, broad, tegmina well vaulted: surface of body 
well clothed with hairs, which are bristly on the bead and pronotum. 
Head trigonal in cephalic aspect, faintly deeper than broad: occiput 
moderately declivent to the inter-antennal region, with numeroua 
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bristles which are directed ventro-cephalad; inter-anteimal pro- 
tuberance equal to about one-half the least width of the inter-ocular 
region : eyes very prominent when seen from the dorsum, their con- 
vexity directed cephalo-laterad, when seen from the side their basal 
outline is reniform-ovoid, the narrower portion ventrad: antennse 
reaching at least to the apices of the win^, the proximal joint enlai^ed 
but simple : palpi slender, the third and fifth joints subequal in length, 
the third joint slightly arcuat«; fourth joint about two-thirds as 
long as the third joint; fifth joint trumpet-shaped, the distal mat^ 
very faintly oblique-truncate, Pronotum transverse, strongly and 
regularly narrowing cephalad, the width at the caudal margin about 
one-third greater than the length of the pronotum, the dorsum broadly 
and regularly rounding into the lateral lobes; surface of the dorsum 
and lateral lobes with scattered curved bristles, the margins, but 
particularly the cephalic, with a regularly placed series of smaller 
bristles; cephalic margin of the disk faintly arcuate, the caudal mar- 
gin more distinctly but weakly arcuate; medio-longitudinal impres- 
sion distinctly but not deeply indicated on the greater portion of the 
disk, transverse impression distinct, median, arcuate: lateral lobes 
dLstinctly longer than deep, subrectanguiar; cephalic margin oblique, 
the ventro-cephalic angle rounded obtuse, ventral and caudal margins 
each straight, the ventro-caudal angle narrowly rounded rectai^u- 
late, the lobes well inbent ventro-caudad. Tegmina broad, distinctly 
broader than the body, in length slightly surpassing the apex of the 
body: lateral field broad, subequal in depth; costal margin in 
greater portion straight, very faint intimation of an emargination 
mesad, arcuate distad; mediastine vein arcuate proximad and dis- 
tad, straight for the greater portion of its length, little distant from 
and subparallei to the humeral vein in the proximal half, the area 
between these veins crossed by numerous straight transverse nervures; 
costal section of the marginal field with three incomplete veins, the 
third of which is a ramus of the mediastine vein: humeral and dis- 
coidal veins closely placed, subparallei; median vein parallel to the 
other veins of the humeral trunk, slightly weaker; stridulating vein 
regularly arcuate; ulnar vein regularly sigmoid; axillary veins three 
in number qf which the third is strumose; post -axillary veins three in 
number; speculum roughly diamond-shaped, but slightly longer 
than broad, the sutur^ angle the only one of the four which is dis- 
tinctly rounded, the figure within the speculum complete, ovoid- 
subcordiform, its area coriaceo-ruguiose ; apex of the dorsal field of 
the tegmina slightly acute-angulate. Wings strongly caudate, pro- 



yGoogle 



224 FROCEBDINOS OF THE ACADEMY OF [May, 

jecting distad of the tegmina a distance equal to the length of the 
tegmina, the exposed portion of the win(^ faintly fusifonn when seen 
from the side, the dorsal and ventral margins of the same rather 
thickly hirsute. Styles elongate, slender, tapering, falling but slightly 
short of the tips of the closed wings: subgenital plate elongate, 
scoop^haped, narrowing distad, the distal margin narrowly bisar- 
cuate. limbs moderately slender, eloi^ate. Cephalic femora 
moderately taperii^; cephalic tibiie subequal in length to the femora, 
the projdmal five-eighths moderately buUate, the distal three-eighths 
relatively slender, tympana perforating both faces of the tibis, that 
of the cephalic face relatively large, elongate acute-elliptical, of the 
caudal face but little more than half that size and ovoid in form. 
Median tibice slightly surpassing the femora in length, but faintly 
larger in proximal half than in distal half. Caudal femora subequal 
to the tegmina in length, moderately inflated proximad, tapering 
thence distad, genicular region very small: caudal tibise in length 
subequal to the femora, three pairs of marginal spurs present, those 
of the external margin more proximal in position than those of the 
internal, the spurs nearly straight with the immediate apex briefly 
hooked ; disto-extemal spurs small, the middle one not more than one- 
fifth as long as the metatarsus, the dorsal one not more than one-half 
as loi^ as the middle one, the ventral one about two-thirds as loi^ 
as the middle one; disto-intemal spurs two in number, the dorsal one 
heavy, tapering, very faintly hooked at the apex, in length slightly 
more than two-thirds as long as the metatarsus, the ventral spur 
about three-fifths as long as the dors^ one, more slender: caudal 
metatarsi slightly less than a fourth as long as the caudal tibife, each 
dorsal margin distad with a sii^^e spine, external apical spur about 
two-thirds as long as the internal one. 

General color buckthorn brown, the tegmina dresden brown, the 
head and thoracic bristles fuscous. The lower face with a weak pat- 
tern of liver brown, the intenintennal protuberance dorsad with a 
pair of short, narrow lines of blackish; eyes tawny-ofive; antennse 
chamois, largely washed on all but the ventral surface with bister. 
Fronotum, as well as the dorsal surface of the head, with a weak 
pattern of vandyke brown, Tegmina with the venation fined to a 
variable degree with bister, those distad on the lateral field with this 
most evident. Wings with the exposed portion heavily washed with 
fuscous, the cross veins of the paler general color. Cephalic and 
median tibiae weakly marked with fuscous, the tarsi of the same limbs 
with the same color. Caudal femora with the genicular extremity, 
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aside from the arches, marked with fuscous, the dorsal surface of the 
caud^ tibife and the marginal spurs weakly washed with the same 
shade. 

Length of body, 7 mm.; length of pronotum, 1.4 mm.; greatest 
width of pronotum (caudad) 2 mm.; length of tegmen, 6 mm.; great- 
est width of dorsum of tegmen, 2.5 mm.;" length of wings distad of 
tegmen, 4.6 mm.; length of caudal femur, 5.8, 

The type of this species is unique. 
Aiuudplw a«taUtor ■>- sp. (PL II. Go- 63-ae.) 

Allied to A. ckampioni (Saussure), from Panama, but differing in 
the more elongate palpi, the distal joint of which is markedly elongate 
and obliquely truncate distad, in the more sharply inflated and then 
narrowed cephalic tibite, the differently shaped lateral lobes of the 
pronotum and in the more slender caudal femora. When compared 
with A . stramenticia, described below, fisttdator is seen to be quite 
close, but the latter differs in its distinctly larger size, somewhat dif- 
ferently shaped palpi and cephalic tibite and has the pronotum more 
strongly transverse. 

Type: d'; Igarap^assii, State of Parfi, Brazil. (H. S. Parish.) 
[Acad. Nat. Sci. Phila., Type no. 5341.] 

Size quite large (for the genus) : form subdepressed, the tegtmna 
broader than the body, wings long caudate:' surface of, the body 
rather thickly covered with hairs, many of those of the head and 
pronotum chietiform. Head broad sub-cordiform in outline when 
seen from the cephalic aspect, the greatest width across the eyes but 
faintly less than the length, the buccal region quite narrow, the 
occipital outline arcuate transversely; in lateral aspect the dorsum 
of the head is seen to be strongly, but uniformly declivent to the inter- 
antennal protuberance, which broadly rounds caudad to the clypeal 
suture: eyes moderately exserted and well rounded when seen from 
the dorsimi, in basal outline short and broad ovate: antennse incom- 
plete, the proximal joint broad: palpi slender, elongate; third joint 
gently arcuate, faintly shorter than the fifth joint ; fourth joint about 
three-Sfths as long as the fifth joint, the latter trumpet-shaped, the 
distal margin obliquely truncate. Pronotum weakly sellate, strongly 
narrowing cephalad, the pronotum distinctly transverse, the greatest 
caudal width more than twice that of the cephalic margin of the disk 
and equal to one and one-half times the length of the pronotal disk, 
the dorsum broadly rounding into the lateral lobes: cephalic margin 
of the disk subtruncate, rounding into that of the lateral lobes; caudal 
margin of the disk truncate; medio-longitudinal sulcus indicated 
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over the greater portion of the length of the disk, not reaching either 
margin, more distinctly indicated cephalad: lateral lobes subquad- 
rate, ventral margin truncate, cephalic margin oblique, sub-truncate, 
ventro-cephalic angle rounded obtuse, caudal margin straight, ven- 
tro-caudal angle broadly rounded rectangulate; impression of lateral 
lobes moderately indicated, oblique, appreciably in bent ventro-cau- 
dad. Tegmina relatively broad, the greatest width of the disk con- 
tained about two and one-half times in the length of the same, when 
in repose the greatest width across the dorsal fields of the tegmina is 
at three-fifths the length of the tegmina, the mai^ of the extremity 
of the field weakly acute-angulate : lateral field moderately broad, 
subequal in width; mediastine vein moderat«ly but regularly diverg- 
ing from the humeral vein in proximal half, thence subparallel or 
weakly converging distad; two free veins present cephalad of the 
proximal half of the mediastine vein: humeral vein prominent and 
straight for the greater portion of its length, sharply decurved at its 
apex; discoidal vein in general parallehng the humeral vein, obtuse- 
angulate at the distal four-fifths; stridulating vein strongly but not 
regularly arcuate; axillary veins two in number, post-axillary veins 
three in number; ulnar vein strongly arcuate in proximal three- 
fourths; speculum oblique sub-rectangulate, the proximal angle and 
the distal angle rectangulate, the costal angle weakly obtuse, the 
sutural angle rounded, the greatest (transverse) width of the specu- 
lum subequal to the length, figure of the speculum complete, follow- 
ing the costal outline less distinctly than the others. Wings with the 
caudate section but slightly shorter than the tegmina, well haired 
along the dorsal and ventral margins. Subgenital plate relatively 
small, narrowing distad, the distal margin rather sharply and deeply 
bisarcuate: styles slightly surpassing the apices of the caudal femora, 
tapering, robust proximad. Cephalic femora moderately robust, 
tapering, in length subequal to the head and pronotum combined; 
cephalic tibiee subequal to the femora in length, the proximal five- 
eighths distinctly inflated, the distal section relatively slender, tym- 
panum of the cephalic face large, elongate subeliiptical, of the caudal 
face dbtinctly smaller, sub-elliptical. Median limbs missing. Caudal 
femora faintly longer than the tegmina, moderately robust proximad, 
regularly taperir^, very slender distad; cauda! tibiae subequal to the 
femora in length, slender, the mai^al spurs of the same number 
and disposition as in the other new species of the genus here de- 
scribed; disto-extemal spurs small, the dorsal one very small, hardly 
more than a third the length of the median one, the ventral spur 
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faintly more than half the length of the median one ; disto-intemal 
spurs two in number, the dorsal one five-eighths of the length of the 
metatarsus, the ventral one two-thirds the length of the dorsal one: 
caudal metatarsi contained about four and one-half times in the length 
of the tibise, the dorsal surface armed distad with a pair of spines, 
dUtal spur of the external side two-thirds as long as the internal one. 

General color straw yellow, the tegmina more clear yellow ocher, 
the head with an indefinite tawny wash, the caudate port en of the 
wings, when closed, washed with weak buckthorn brown. Eyes 
cinnamon brown. 

Length of body, 7.9 mm. ; length of pronotum, 1 .2 ; greatest caudal 
width of pronotum, 1.9; length of tegmen, 6; greatest width of dor- 
sum of tegmen, 2.5; length of exposed caudate section of wing, 5; 
length of caudal femur, 6. 

The type of this species is unique. 
Anuiplia itranaiitlei* n. tp. (Pi. ii. tiiL fl7-70.) 

This species is apparently more closely related to ffranadensia 
(Rehn), from Nicaragua, ckampioni (Saussure), from Panama, and 
jislvlator, described above, than to the other species known to us. 
From granadensis it differs chiefly in the different profile of the head, 
this havii^ the occiput and fastigium very much less deplanate de- 
clivent, in the distal palpal joint being very strongly oblique truncate 
distad, in the more quadrate lateral lobes of the pronotum, in the 
dorso-infemal spur of the caudal tibite being half as long as the meta- 
tarsus, and the caudal metatarsal internal spur distinctly surpassing 
the second tarsal joint, in the sparser tegminal venation of the female 
(the only sex known of granadensis) and in the exact shape of the apex 
of the ovipositor. From ckampioni the new form differs chiefly in 
the obliquely truncate distal margin of the distal palpal joint and the 
more decidedly slender distal portion of the cephalic femora, while 
from fistulalor it is distinguished chiefly by its smaller size, more 
sharply narrowed cephalic tibix, less strongly transverse pronotum 
and less attenuate caudal femora. 

Type: cT; Parii, State of Pard, Brazil. (C. F. Baker.) (Acad. 
Nat. Sci. Phila., Type no. 5345.] 

Size medium (for the genus) : form relatively elongate, the wings 
caudate: body and limbs thickly clothed with short hairs, on the 
head and pronotum many are more elongate and chsetiform. Head 
broad cortliform when seen from the cephalic aspect, the greatest 
width across the eyes not exceeded by the depth of the head, the occi- 
pital line moderately arcuate when seen from the front; in lateral 
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aspect the dorsal line of the head is moderately deciivent from the 
occiput to the inter-antennal protuberance, which broadly rounds 
over the ventral section of the facial line to the elypeal sulcus; width 
of inter-antennal protuberance not quite equal to one-half the least 
width between the eyes: eyes when seen from the dorsum quite promi- 
nent, full, in basal outline broad ovoid, flattened caudad: palpi 
slender, elongate; third joint in length subequal to the fifth joint, 
moderately arcuate; fourth joint about three-fifths of the length of 
the third joint; fifth joint trumpet-shaped, flaring quite markedly, 
the dbtal margin rather strongly oblique truncate: antennce incom- 
plete, the proximal joint broad, distinctly depressed. Pronotum 
rather small, sub-selliform, weakly enlarging caudad, the dorsum 
rather broadly rounding into the lateral lobes; cephalic margin of the 
disk sinuato-truncate, caudal margin arcuato-truncate, medio-longi- 
tudinal sulcus distinctly indicated mesad and very briefly cephalad, 
transveree impression weakly indicated, bisarcuate: lateral lobes 
subquadrate in form, the margins straight, the angles well rounded; 
ventro-caudal section moderately but not strongly in-bent. Tegmina 
but little broader than the body, in length but faintly surpassing the 
apex of the abdomen: lateral field broad, subequal; mediastine vein 
regularly diverging from the humeral vein, the area between with 
weakly indicated transverse nervures, which divide the area into 
subquadrate areolets; accessory veins of the lateral field three in 
number, situated costad of the mediastine vein, one simulating and 
subparalleling the mediastine vein, the other two (which are costad) 
short andsinuate: humeral and discoidal veins straight in general, 
subparallel: dorsal field with the greatest width at five-eighths the 
length from the base, distal margin of the discoidal field rounded oi> 
tuse-angulate; stridulating vein bent arcuate; axillary veins two in 
number (not counting the thickened marginal node); postaxillary 
veins three in number; ulnar vein moderately sigmoid, more so proxi- 
mad than distad; speculum oblique subrectangulate, the greatest 
width of the same {between angles) equal to about three-fourths of 
the length, proximal angle weakly acute, distal angle rectangulate, 
costal angle rounded obtuse, sutural angle rather broadly rounded, 
figure of the speculum complete, unsymmetrical elongate subellipti- 
cal. Wings with the caudate portion projecting distad of the teg- 
mina a distance equal to three-fourths of the length of the tegmina. 
Subgenital plate short, slightly transverse, scoop-shaped, the lateral 
margins converging distad, the distal extremity with a relatively 
deep emargination, which is made weakly bisarcuate by a median 
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triai^iilar projection: styles nearly reaching the tips of the caudate 
wings. Cephalic femora subequal to the length of the head and pro- 
notum combined, straight, taperii^; cephalic tibise faintly shorter 
than the femora, strongly inflated in the proximal half, subequal 
and moderately slender distad, tympanum of the cephalic face large, 
elongate elliptical, of the caudal face smaller, subelliptical. Caudal 
femora faintly shorter than the tegmina, moderately robust proximad, 
tapering distad: caudal tibis subequal to the femora in length, the 
marginal spines placed as in the other species here described, disto- 
extemal spurs very small, the dorsal one nunute, disto-intemal spurs 
two in number, the dorsal one half as long as the metatarsus, the ven- 
tral one two-thirds as long as the dorsal one: caudal metatarsi with 
its length contained about three and one-half times in the length of 
the caudal tibis, the dorsal margins each armed distad with a single 
tooth, distal spur of the internal face reaching to about the middle of 
the third tarsal joint, the external spur hardly surpassing the middle 
of the second joint. 

Allotype: 9 ; same date as the type. 

Differing from the description of the type in the following features. 
Pronotum relatively heavier than in the male, broader in proportion 
to the width of the head, the caudal margin of the disk weakly pro- 
duced mesad, rounded, very faintly sinuate laterad of the median 
production: lateral lobes with the cephalic margin more oblique 
truncate, the ventro-cephalic angle rounded obtuse. Tegmina nar- 
row, elongate, slightly surpassing the apex of the abdomen (exclusive 
of the ovipositor), when in repose the lateral margins of the tegmina 
are subparallet, narrowing at the distal extremity to the narrowly 
rounded apex: lateral field with the veins more regularly disposed 
than in the male, straighter, and more distinctly diverging: dorsal 
field with the anal and axillary (two) veins moderately sinuate, trans- 
verse nervures numerous and irregularly distributed. Ovipositor in 
length subequal to that of the head and pronotum combined, mod- 
erately falcate, of medium depth, distal extremity of the dorsal mar- 
gin and the vicinity of the valvular suture in the distal third with fine 
strumose denticulations, apex acute. 

General color antimony yellow, becomit^ warm buff on the tegmina, 
the abdomen with a tendency toward ochraceous-buff, ovipositor 
tipped with mars brown, the eyes varying from the general color to 
dresden brown. 
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Measurements {in miUimelers). 

Length LftiMEth GrentHt Leosth Lvncth ol l^ngthof LcoEth 
of i>< width oE of wincadiiUilol cnudaL of 

body. pronotum. pronotum. t^BOian. do»dt*anuu. lemur, ovipositar. 



In addition to the type and allotype we have before us a paratypic 
pair, bearing the same data as the type. These specimens show no 
differences worthy of remark. 

BIneopteiituB. 
AphonamoTplkiii m^or Chc^wrd. 

1912. A[ph(nu)morphtu]m^or Cbop&rd, Ann. Soc. Entoin. France, LXXXI, 
p. 429, 3 &ff>. [8t. Laurent du Maroni, French Gubos.] 
Igarap^assi^. One female. 

This specimen is somewhat damaged and the fonn of the distal 
palpal joint ia not satisfactorily ascertainable, but in all other import- 
ant ambisexual features our specimen agrees with the description of 
major, which was based on the male. The dorso-interaal margin of 
the caudal tibiae has one more spine (six instead of five) than Chopard 
gives, but this ia probably a purely individual feature. 

AphonomaTpbu griMM Cbopsrd. 

1912. A[plu>ncinorpku»]ffriseusChopia<i, Ann. Soc. Enlom, France, LXXXI, 
p. 430, 2 figs. |La Forestiftre, French Guiana.| 

Igarap^assil. January 17, 1912. One male. 

We are assigning this specimen here although it shows at least one 
point of difference from Chopard's description. This is in the pres- 
ence of but two, instead of three, spines on the dorso-exteroal mai^n 
of the caudal metatarsi. Our specimen has the body length slightly 
greater than Chopard's measurement, and the distal palpal joint 
seems rather elongate to answer the original "aussi long que large." 
However, the features of agreement are so pronounced and the 
. features of difference those of possible individual variation, or of 
exact interpretation of the proportions of a relatively difficult shape 
to describe, that we consider our present course of reference best. 
Aphonomorphni niTdiu n sp. <PI. II, fig^. TI-74.) 

Apparently allied to A. variegalus and griseiis Chopard, from Cay- 
enne, and A. conspersus Bruner, from Bolivia. From variegaius it 
differs chiefly in the different spination of the caudal tibiffi, in the 
different coloration, in the more elongate limbs, in the smaller ocelli, 
in the greater general size, in the deeply sulcate subgenital plate of 
the male, and in the fewer mediastine rami of the tegmina. From 
griaeus it differs in the greater general size, in the smaller ocelli, in the 
lateral lobes of the pronotum being longer and shallower in propor- 
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tioD, in the pronotum being less narrowed cephalad, in the more 
elongate limbs, in the deeply aulcate subgenital plate of the male and 
in the different coloration. From eonspersm the new form differs 
in the smaller, non-attingent ocelli, the more fusiform cephalic tibiffi, 
the generally less robust limbs, the more elongate caudal metatarsal 
spurs, and the less strongly divided subgenital plate of the male and 
in certain features of the coloration. Comparison can hardly be 
made with lividus (Burmeister), as its diagnosis is so brief and in- 
definite that the rect^nition of the species without the re-examina- 
tion of the type would be purely guess-work. 

Type: &; Pard, State of ParA, Brazil. (C. F. Baker.) [Acad. 
Nat. Sci. Phila., Type no. 5363]. 

Size medium: form elongate, quite slender, subcompressed surface 
of body and limbs rather thickly pilose, this generally adpressed; of 
tegmina microscopically adpressed pilose. Head no wider than the 
cephalic section of the pronotum, depth of the head subequal to 
the width across the eyes: occiput gently declivent cephalad, the 
fastigium plane and non-excavate; when seen in lateral outline the 
interantennal angle is rounded obtuse-angulate : ocelli of medium 
size, placed In an arcuate line, the median one rather small, elliptical, 
transverse, separated from the lateral ocelli by faintly more than 
the length of the median ocellus, fossetted; lateral ocelli large, sub- 
circular, flattened, placed longitudinal, separated from the eyes by 
less than their owti diameter: rostrum with the interantennal width 
faintly greater than the width of the proximal antennal segment, 
briefly fossulate dorsad: eyes moderately prominent, in basal out- 
line broad subpyriform : palpi moderately elongate; third joint long; 
the fourth somewhat shorter, narrow at its base; fifth joint as long 
as the fourth joint, produced securiform, the distal width slightly 
less than the length of the joint, flexor margin nearly straight with 
a distal rounding to the arcuato-truncate distal margin, extensor 
margin gently concave : antentue elongate ; proximal joint moderately 
depressed, narrowed proximad. Pronotum transverse, the greatest 
median length contained one and one-half times in the greatest 
caudal width of the same; in transverse section arcuate, rather 
broadly rounding into the lateral lobes: cephalic margin subtruncate; 
caudal margin strongly bisinuate, decidedly produced arcuate mesad; 
lateral borders of disk moderately divei^ng caudad; cephalic and 
caudal margins cingulate, the former with this moderately, the 
latter extremely, broad; pyriform impressions of the disk large, 
broad; lateral lobes of the pronotum one and one-half times as 
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long aa deep, somewhat impressed ventrad; ventro-cephalic angle 
broadly rounded, ventral margin arcuate, ventro-caudal angle 
rounded obtuse and broadly lamellato-cingulate, the other m argins 
rather narrowly cingulate. Tegraina surpassing the tips of the 
caudal femora by about the length oF the pronotum; when seen from 
the dorsum the lateral borders of the dorsal fields of the t^mina 
regularly con verge distad : lateral field of uniform depth in the proximal 
third, thence regularly narrowing distad; mediastine vein with five 
rami; lateral field with five proximal free veins; hyaline intercalated 
field very elongate, reaching to the proximal third of the lateral 
field: dorsal field rather narrow, five times as long as greatest 
breadth, regularly narrowing in distal half; between the median 
and the short anal vein there is but a brief section of the ulnar vein 
which is distinctly traceable, all the other longitudinal nervures 
irregular and sinuat«, the cross-veins irregularly distributed and 
oblique sectors not clearly defined; anal and the two axillary veins 
oblique, straight, regularly disposed, connected by numerous cross- 
veins. Wings surpassing "the tegmina by slightly more than the 
length of the pronotum. Cerci very slender, elongate, reaching 
almost to the tips of the wings, clothed with numerous, rather 
adpressed, short hairs and sparse, erect, long hairs, decurved: sub- 
genital plate elongate scsphiform, subcompressed, with a deep 
medio-longitudinal sulcus on the ventral surface; distal margin 
U-emarginate. Limbs moderately slender, third joint of tarsi 
slender. Cephalic tibise with an eloi^ate elhptical foramen on the 
cephalic face, caudal face imperforate. Caudal femora moderately 
slender, about two-thirds as long as the tegmina: caudal tibise very 
faintly shorter than the caudal femora; dorsal surface armed distad 
as follows: on external margin with five major spines, on internal 
margin with six, those of the internal slightly longer than those 
of the external; the intercalated spinulations placed, on external 
mai^n — 3 (or 4), 4, 2, 1, on internal margin— 1, 2 (or 3), 2, 1, 0; 
dorso-intemal distal spur over twice as long as the ventre, almost 
as long as the metatarsus ; external distal spurs short : caudal metatarsi 
armed on the dorso-extemal margm with a single (distal) spinula- 
tion, on the dorso-intemal mar^n with three spinulations, metatarsal 
spurs very long, the internal slightly longer than the external, 
faintly arcuate when seen from the side, arcuate proximad 
when seen from the dorsum. 
Allotype: 9 ; same data as type. [Acad. Nat. Sci. Phila.] 
Differing from the description of the male (type) m the following 
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features. Size larger: form and vestiture similar. Head slightly 
deeper than width across the eyes: ocelli similar to those of the male 
but slightly soialler. Proootum with cephalic margin distinctly 
arcuato-«marginate; lateral borders of disk less distinctly diverging 
caudad than in the male. Tegmina surpassing the tips of the caudaJ 
femora: mediastine vein with eight rami; lateral field with &ve 
free veins proximad: dorsal field with its width contained slightly 
more than five times in the tegminal length. Cerei very elongate, 
appreciably surpassing the tips of the wings: subgenital plate of 
the type usual in the female sex of the genus, moderately compressed : 
ovipositor in length surpassing that of the caudal femora by not 
more than one-half the dorsal length of the pronotum, slender, 
compressed, moderately decurved in proximal half, thence straight ; 
apical valves acute lanceolate, ventro-external surface of valves 
shagreenous, the ventral surface crassly crenate-dentate, the 
productions unequal and irregular in size, these arranged in several 
series. Caudal tibis with the intercalated spinulations numbering 
3 (or 5), 3, 2, 1 (or 2) on the external margin; 2, 3 (or 4), 1, 1, 
on the internal margin. 

General coloration of the male buckthorn brown, of the female 
between cinnamon-brown and dresden brown, in both sexes with 
an overlying coloration of points of mummy brown and blackish 
fuscous; pubescence pale golden. Head with the ocelli bordered 
dorsad by a transverse, poorly defined band of fuscous; ocelli oaples 
yellow; eyes hazel, obliquely and rather irregularly barred dorsad 
with three lines of fuscous; antennae multiannulate with mimimy 
brown on an ochraceous-buff ground, the contrast decided in the 
male, hardly apparent in the female. Pronotum with the cephalic 
and caudal margins beaded with fuscous except in the male, where 
the caudal margin is unmarked dorsad. Tegmina with the median 
vein strongly, closely and quite regularly beaded with blackish 
fuscous, except in proximal fifth, spot at base of humeral trunk 
blackish fuscous; dorsal surface with five oblique clouds of-fuscous 
in the female, the cross-veins largely lined with fuscous, in the male 
no clouds are indicated and but a few cross-veins are pencilled; 
lateral field of female with cross-veins pencilled with fuscous; 
longitudinal veins all lined with dull oebraceous-tawny; intercalated 
field washed with mummy brown in the male, nearly clear hyaline 
in the female. Limbs thickly and closely speckled with fuscous in 
the female, in the male this hardly indicated on the caudal limbs, 
and much less distinctly so on the others than in the female; caudal 
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femora with the ventral margin broadly beaded with fuscous distad; 
caudal tibiie with the spines and spurs annulate mesad with fuscous. 
Ovipositor with the tips fuscous. 

<? (type). Length of body, 19.5 mm.; length of pronotum, 3; 
greatest (caudal) width of pronotum, 4.4; length of tegmen, 19; 
greatest width of dorsal field of t^nen, 3.9; length of caudal 
femur, 12.8. 

9 (allotype). Length of body, 18 mm.; length of pronotum, 
3.6; greatest (caudal) width of pronotum, 5; length of tegmen, 22.2; 
greatest width of dorsal field of tegmen, 4.4; length of caudal femur, 
15; length of ovipositor, 16. 

The type and allotype are the only individuals of the species 
seen by us. It is evident that the male is in a recessive type of 
coloration, the female in an intensive one. 

explanation of plates i and 11. 

Plate L 

FiK. 

Fig. 2. — Ischnoptern eriapula new s 

view. (X6.) 
Pig. 3. — ItcknopUracmpulaaewtipeciea. Genital orificeof male <i.ype). Caudal 

elevation. (Greatly enlarged.) 
Fig. 4. — I*chnopUra criipitla new species. Subgenital plate or male (type). 

Ventral view. (Greatly enlarged.) 
Fig, 5. — lacknopUra imparala new epeciee. Wing of male (type). (X8.) 
Fig. 6. — Itchnaptera imparata new apeciee. Pronotum of male (type). Dorsal 

view. (X6.) 
Fig. 7. — lachnopUra imparala new speciea. Genital orifice of male (type). Cau- 
dal elevation. (Greatly enlarged.) 
Fig. 8. — Isehnopttra imparata new species. Subgenital plafe of male (type). 

Ventral view. (Greatly enlarged.) 
Fig. 9. — Iteknoplera damtor new species. Wing of male (type). {X4-) 
Fig. 10. — laehnopUra davator new speciea. Pronotum of male (type). Dorsal 

view. (X6.) 
Fig. 11. — I tehnopUra elamlor new apfxies. Genital orifice of male (type). Caudal 

elevation. (Greatly enlarged.) 
Fig. \2.~~ItchnopUTa clncalor new species. Subgenital plate of male (type). 

- ,- . ^ aT 

Fig. li.-^Iachnoptera easlanea Saussure. Subgenital plate of male. Igarap6- 

aaai, Brazil. Ventral view. (Greatly enlarged.) 
Fig. 15,— CariWfKta igarapemu new speciea. Pronotum of male (type). Dorsal 






(X6., 

Fig. 16.— Coridio/ta waTapenni new species. Genital orifice of male (type). 

Caudal elevation. (Greatly enlarged.) 
Fig. 17, — Cariblalla igarapensia new species. Wing of male (type). (X5.) 
Fig. 18. — CarihlaUa igarapeniia new opeciee, Subgenital plate of mate (type). 

Ventral view, (Greatly enlarged,) 
Fig. 19. — ChorisoneuTa parUki new species. Pronotum of male (type). Dorsal 

view, (X7.) 
Fig. 20. — Ckonaoneura pariski new species. Tegmen and wing of male (type). 

(X7.) 
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Fig. 21. — ChoriiOHeura parishi new species, SubgeDital plate of male (type). 

(Greatly eolarged.) 
Fig. 22. — MeUMora minuti»tima new species. Dors&l view of male (type), ( X 7.) 
Fig. 23. — MeUttora minuliaiima new species. Apex of abdomen of male (type). 

Ventral view. (Greatly enlarged.) 
Fig. 24. — Tetraiftnia surinama (Linn.). Median femur of male. Pard, Bra>zil. 

(Greatly enlarged.) 
Fig. 25.— reiratoiiia pAtIo new species. Median femw of male (typo). (Greatly 

enlarged.) 
Fig. 26.—Tetrai(mia swrinama (Linn.). Caudal femur of male. Pari, Brazil. 

(X3.) 
Fig. 27. — Tetratania phUa new species. Caudal femur of male (type). (X3.) 
Fig. 2S. — ChloropseiuUs Uucotylua new genua and specif. Lateral view of male 

(type). (X2i.) 
Fig. 29. — ChloTopseuileii Uucotylua new genus and species. Pronotum of male 

(type). Dorsalview. (X7.) 
Fig. 30. — ChiwopaeusUs ttucotyha new genus and species. Apex of abdomen of 

male (type). Lateral elevation, (X7,) 
Fig. 31. — Chloropseustes Uaeolyiua new genus and species. Apex of abdomen of 

female (allotype). Lateral elevation, (X7,) 
Fig. Z2.—BucepheUacrii faldfer new speciee. Apex of abdomen of male (type). 

Dorsal view. (X7.) 
Fig, 33, — Bueephalaeria ffdci/er new epecies. Apex of abdomen of male (type). 

Lateral elevation. (X7.) 
Fig, Si.—Silalces jugatus new species. Apex of abdomen of male (type). Lat- 
eral elevation. (X6.) 
Fig. 35.— Sttofces j'uffoliM new species. Apex of abdomen of male (type). Dorsal 

view, (X6.) 

Plate II, 

Fig. 36.— Ceroia eapra new species. Meso- and metasternal lobes of female 

(type). (X3.) 
Fig. 37, — Ceraia capra new speciee. Ovipositor and subgenital plate of female 

(type). (.X2.) 
Fig. 38. — Scaphim sphex new species. Lateral view of tegmen of male (type). 

(Xli.) 

(X5i,) ■ 
Fig. 40. — ScapAura sphex new species. Pronotum of male (type). Lateral ele- 

"""""" , i/^^-^ 

Dorsal v _ , _...„._. 

Fig. Vi.—Phiuga eheUfera new species. Apex of abdomen of male (type)." 

Ventral view. (Greatly enlarged.) ' 
Fig. 43. — Phbigit chelifera new species. Apex of abdomen of male (type)." 

Lateral elevation. (Greatly eniai^ed,) 
Fig. 44. — ParalobaapU personala new species. Pronotum of female (type). 

Lateral elevation, (X3,) 
Fig. 45.—ParaUibaspia perwnata new species. Ovipositor of female (type). 

Fig. 46. — Or^fiaeru harpivtyiatii new species. Apex of abdomen of male (type) 

Dorsal view. (Greatly enlarged.) 
Fig. 47. — GiT/Uacris Aarpistj/Iofa new species. Apex of abdomen of male (type). 

Lateral elevation. (Greatly enlarged.) 
Fig. 48. — AjAemoipryUut jrrorilu new genus and species. Tegmen of male (type). 

Dorsal field, (X8.) 
Fig. 49. — Apherrweryllui gracilis n^w genus and species. Tegmen of male (type). 

Lateral field, (X8.) 

,s tbey are flexed inward in 
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Fig. 50.—Apkenu}gn/Uwi graeUis new genus and Bpecies. Head and pronotum of 

male (type). Dorsal view. (Greatly eokrged.) 
Fig. 51. — AphemogryUw gracQU new genus and species. Palpus of male (type). 

(Greatly enlarged.) 
Ilg. 52.—AphemogryUui graeili» new genua and species. Caudal tarsus and ex- 
tremity of tibia (rf male. Internal face. (Greatly enlarged.) 
Kg. Si.—AphemogryU,ii9 grorilia new genua and species. Ovipositor of female 

(aUotype). (Xll.) 
Fig. M.—ArMnpha ewu new species. Caudal tareua and extremity of tibia of 

female (type). External face. (Greatly enlarged.) 
Fig. 55. — Anaxipka ewiu new species. Cephalic tibia of femSe (type). Cephalic 

(left) and caudal (right) faces. (Greatly enlarged.) 
Fig. 56.—Anaxipha ainiviacrum new apeciea. Dorsal field of tegmen of male 

(aUotype). (X7.) 
Fig. 57. — Anaxipha simulacram new species. Head and pronotum of female 

(type). Lateral elevation. (Greatly enlarged.) 
Fig. 58. — Anaxipha Hmulacnim new species. Cephalic tibia of female (type). 

Cephalic (left) and caudal (right) faces. (Greatly enlarged.) 
Fig. 59.— Anoiipfto nmula^um new ^jecies. Ovipositor of female (type). 

(Greatly enlarged.) 
Fig. 60.-~Anaxipha partEnsU new species. Dorsal field of tegmen of male (type). 

Fig. 61. — Anaxipha paranaia new species. Palpus of male (t5T)e). (Greatly en- 
larged.) 

Pig. 62. — Anaxipha parmn»i3 new species. Cephalic tibia of male (type). Ceph- 
alic (left) and caudal (right) faces. (Greatly enlarged.) 

Fig. 63. — Anaxipha fiatulatoT new species. Dorsal field of tegmen of male (type), 
(X7.) 

Fig. 64. — Ananpha Jistulaior new species. Pronotum of male (type). Lateral 
elevation. (Greatly enlarged.) 

Fig. 65. — Anaxipha jietulalor new species. Palpus of male (type). (Greatly en- 
larged.) 

Fig. 66. — j4najrtpfca^lu^or new species. CephaUc tibia of male (type). Ceph- 
alic (left) and caudal (right) faces. (Greatly enlai^ed.) 

Fig. 67. — Anaxipha ilrameiUicia new species. DiDrsal field of tegmen of male 
(type). (X7.) 

Fig. S8. — Anaxipha slraTnenlida new species. Head and pronotum of male 
(type). Lateral elevation. (Greatly enlarged.) 

.Fig. 69. — Anaxipha alranienlicia new species. Ovipositor of femaJo (allotype). 
(Greatly enlarged.) 

Fig. 70. — Anaxipha aramenlicia new species. Cephalic tibia of male (tjiie). 
Cephalic (left) and ca '"■■''" ' '" '' ' ' ' 

Fig. 71. — AphonomoTphu.1 aurdug n 
(type). (X2i.) 

Fig. 72. — Aphonomorphua »urdut new apecics. Head of male (type). Cephalic 
view. (Greatly enlarged.) 

Fig. 73. — AphonomoTphna sardua new species. Subgcnital plate of male (type). 
Ventral view. (Greatly enlarged.) 

Fig. 74. — Aphonomorphvs aurdus new species. Cephalic tibia of male (type). 
Cephalic (left) and caudal (right) faces. (Greatly enlarged.) 



yGoogle 



1918.] NATURAL SCIENCES OF PHILADELPHIA. 



TWO HEW BHELLB FBOM HATTI. 
BY E. a. VANATTA. 

OdantoHgdi abbotti n. >p. Fin. i, t. 

Shell small, depressed, translucent white. Apex large, obtuse, 
spire low-conic, sutures distinct, whorls 4j, slowly increasing, some- 
what contabulate, body whorl 
convex, subangular above the 
^ . , , periphery, contracted below. 

.'■''V"- i.,"i-.^tei Surface smooth, indistinct, ir- 

regular, the longitudinal strise, 
seen under a lens, without 
spiral sculpture. Umbilicus 
wide, deep, well-like, its width contained about 4.5 times in the diam- 
eter of the shell. Aperture lunate, peristome simple, acute, convexly 
arched above, depressed arcuate below. Columella slightly reflexed, 
parietal callus very thin. Palatal wall with traces of a callus at the 
periphery and base, near the peristome. At a distance of about 
one-fourth of a whorl within the aperture, two short, high, white 
teeth or lamellee may be seen. These and a third tooth are visible 
through the translucent base. One very oblique transverse tooth is 
situated near the periphery, another longer one is placed spirally on 
the base, and traces of the third very short one may be indistinctly 
seen through the shell, on the columellar wall, close to the suture, 
within the umbilicus. 

Alt., 1.22; diam., 2.1; aperture alt., .75; diam., .83 mm. 
The types are in the collection of The Academy of Natural Sciences 
of Philadelphia, tray No. 118,240, from The General's Cave, one 
mile west of Jeremie, Hayti, Found in debris collected by Dr. W. L. 
Abbott at the base of a cliff about 300 yards from the seashore. 

This species differs from 0. hilli Pfr., of Cuba, which it resembles 
most in shape, by being smaller, the palatal lamellie are shorter. The 
apex and umbilicus are also smaller. It also differs from 0. Uat^i 
Weinl,, of Hayti by having a more depressed spire, fewer whorls- 
It is also smaller, the palatal lamina near the x>eriphery is not lunate 
the basal lamina is shorter and the umbilicus is lai^r. 



,y Google 



238 PROCEEDINGS OF THE ACADEMY OF [May> 

Obillwni abbotU n. >i>. «■. 3. 

Shell elongate, subcylindrical, whorls 6, imperforate. Apex obtuse, 
very wide, large, suture impressed and creniilate, surface nearly 
smooth, under the lens irregularly longitudinaJly sub- 
striate. Aperture high, narrow, oval, outer lip, partially 
broken, thin, evenly arcuate, not very convex, base nar- 
row, columella rather thick with an indistinct indication 
of a truncation at the base, parietal callus comparatively 
thick. 

Alt., 5.56; diam., 1.5; aperture alt., 1.5; diam., .93 mm. 

The types are in the Academy's collection, tray No. 
118,244, from The General's Cave, west of Jeremie, Hayti, 
Found with the above species in debris collected by Dr. 
W. L. Abbott, in whose honor these two species are 
named. 

Obeliscua oi&oUt differs from 0. mmftiana Pfr. by being smaller, 
more cylindrical; the apex is more obtuse and the suture is crenulate. 



,y Google 



NATURAL SCIENCES OF PHILADELPHIA. 



BY WITMEB STONE. 

Through the generosity of several of its members the Academy of 
Natural Sciences has come into possession of a collection of some four 
hundred bird skins obtained by the late Lindsey Louin Jewel in the 
Canal Zone, Panama. 

Mr. Jewel was stationed in the Zone from late in 1910 to the early 
part of 1913, engaged in engineering work, and had also been ap- 
pointed Vice-Consul at Colon. 

His beautifully prepared skins are accompanied by numerous notes 
on the habits, nests and e(^ of many of the species. Unfortu- 
nately these do not cover all of the species, his death having prevented 
his return to the Zone, where he had hoped to complete hb study of 
the bird life. They have, however, been used so far as they go in the 
following list, and as all the field notes, coloration of the soft points 
and description of the eggs and nests are to be credited to Mr. Jewel, 
it was thought unneces,sary to make use of quotation marks; more- 
over, as there was frequently duplication in notes referring to several 
specimens of the same species, verbatim quotation was not practicable. 
Some few of Mr. Jewel's not«s refer to specimens which were sent to 
the American Museum of Natural History, but they have been in- 
cluded wherever the species was unrepresented in the collection, Mr. 
. W. DeW. Miller having kindly sent me a list of such specimens. 

Mr. Jewel published an annotated Ust of the North American birds 
observed by him during his stay on the isthmus in The Avk, 1913, pp. 
422-429, with a brief introduction describing the condition of the 
Zone at the time his collection was made, but did not identify any of 
the resident species. Some brief mention of his work and a list of 
birds of the Zone compiled by him from Ridgway's "Birds of North 
and Middle America" appeared in The Canal Record for January' 28, 
1914, pp. 219-220. 

We have no record of a collection of birds having been made on the 
isthmus until 1847, when Lafresnaye described a number of specimens 
obtained there by DeLattre, a French collector, who waa on his way 
to South America. This collection was purchased by Dr. Thomas B. 
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Wilson and is still preserved in this Academy, along with Dr. Wilson's 
other material. (Revue Zoologique, 1847, pp. 67-79.) No further 
collections were made in the Canal Zone so far as we are aware until 
the late fifties, when James McLeannan, of New York, who was 
stationed on the isthmus, began sending specimens to George N. 
Lawrence, who described them in the Annals of the New York Lyceum 
of Natural History and other scientific journals, issuing a final cata- 
logue in three instalments. (Ann. N. Y. Lye. Vol. VII, 1861-2, pp. 
288-302, 315-334, 461^79, and Vol. VIII, pp. 294-360.) 

During the winter of 1860-61 John R. Galbraith, son of William 
Galbraith, a well-known New York taxidermist, went to Panama and 
aided McLeannan in collecting for Mr. Lawrence. Some 390 species 
in all were obtained by the two collectors and their specimens are 
now in the American Museum of Natural History. In March, 1863, 
the noted British ornithologist, Osbcrt Salvin, visited Mcl^annan 
and in that year and later extensive collections were made for him and 
sent to England, all of which are now in the British Museum with 
the rest of the Salvln collection. 

An account of the collections sent to him by McLeannan is pub- 
lished by Mr. Salvin in the Proceedings of the Zoological Society of 
London, 1864, pp. 342-373, and covers 272 species. From his intro- 
duction we learn that at the time of his visit McLeannan was track- 
master at Lion Hill (Lotna del Leon) station on the Panama Railway, 
the second station aft«r leaving Colon and about ten miles from the 
coast. It was situated "in the densest tropical forest, so wet that even 
in the dry season the trails were confined to the low hills, the swamps 
being impenetrable." Now we learn from Mr. Jewel that this 
famous locaUty is swallowed up in Gatun Lake. 

In 1895, the Italian ornithologist Festa made a considerable collec- 
tion at Punta de Sabana, Darien, and incidentally recorded a few 
species from Colon and Panama city. 

In March, 1900, Mr. W. W. Brown, Jr., spent twenty-eight days at 
Loma del Leon, collecting for Mr. Outram Bangs, and secured 752 
skins representing 148 species. He also secured a collection of 86 
species in the vicinity of Panama city on the Pacific side of the isth- 
mus, where the country is much drier with a scrubby growth. 

At the same time that Mr. Jewel was making his collection Mr. E. 
A. Goldman visited the isthmm in the interests of the United States 
Biological Survey, but with the exception of descriptions of some new 
species obtained by him his collection has not yet been reported upon, 

Mr. Jewel's collection represents 236 species and was made mainly 
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at Gatun, some three miles north of the historic Ijoma del Leon. 
Other localities where he collected were Agua Clara, Mindi and Mt. 
Hojw, between Gatun and Colon; Toro Point, across the harbor from 
the latter city, and Ft. Lorenzo on the sea front just west of the Zone 
border. A few specimens were also secured at Tabernilla, almost half 
way across the isthmus, and at Pedro Miguel and Miraflores, nearer to 
Panama. 

While the ornithology of the Canal Zone is supposed to be pretty 
well known, every lai^e collection from the region contains a few 
species not hitherto reported, and in view of the increased interest in 
the country due to the opening of the canal it has seemed desirable 
to add to my report on Mr. Jewel's collection the names of such other 
species as have been recorded from the region, so that we may have a 
complete list of the avifauna. In making this compilation, in addi- 
tion to the papers above quoted, the "British Museum Catalogue of 
Birds"; "Biologia Centrali-Americana" and Ridgway's "Birds of 
North and Middle America" have been consulted. It is possible that 
a few of the species recorded do not occur in the Canal Zone, as in 
some cases "Panama" has been understood as referring to the city 
while it may have been intended to denote the isthmus in general. 

From the light that Dr. Frank M. Chapman has thrown upon the 
distribution of neotropical bird life in his "Distribution of Bird Life in 
Colombia" we now recognize the importance of what he terms "the 
Panama fault" and realize that many species are absent from the 
Canal Zone and its immediate vicinity which occur in the mountains 
of Chiriqui to the west and in the highlands of east«m Panama. As 
Chapman has shown, the subtropical and higher life zones are entirely 
lacking in the lower country of the Canal Zone, so that only the trop- 
ical fauna remains; subtropical species, therefore, which are usually 
quoted as occurring from Costa Rica to Ecuador have a gap in their 
range coextensive with the low ground of the isthmus. 

In the list which follows the species not contained in the Jewel 
collection are placed in their proper syst«matic position, but have 
their numbers enclosed in brackets. Korth American migrants are 
marked with an asterisk. 

■ TINAMIDJB. 

[l.| Tinuniu uMuMloapi Solvmdori. Cbeatnut-h«d«l TiumDu. 
1. Oif iilui lu Mill modaitiu (Cabinia), Pileated TinuDOU. 

Female, Tabernilla, March 19, 1911. Iris brownish-yellow, bill 
fuscous lighter below, feet yellowish-green. 

One of a pair flushed in a thicket by a stream. They usually run 
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and hide but fly strongly when forced, evidently common but hard 
to find. Have seen them also near Gatun. This bird conttuned an 
egg ready to lay, very large for the size of the bird. 

O SONTOPHORID^O!. 
■. Odontopturui tnlknviuli mtrmorMuM (Oould). 

Two males, Gatun, September 3, 1911, and February 22, 1912. 
Iris brown, bare skin of face orange, bill black, feet dark greenish- 
slate. 

On September 3, a covey of nine was flushed from rocks in the 
forest. They fly straight away when disturbed and are strong on 
the wing. Never seen in the open, 

OBAOID^. 

!■ OgilrieKjruit. Puuma CunAAOv. 
i*(Gray). Gny-headed GiUD. 

Female, five miles south of Gatun, November 9, 1911. Iris gray- 
ish-brown, bill black-grayish at tip, feet steel-gray. 
Shot from a flock of four. 

OOLUMBIDJB. 
p.] Golnnlu TtiBnk iMllldlartMk (Chubb). Pde-TcaM Pifeao. 
(S.J ColmnlM lubTliuOM lubTiiuaM (Iawtwim). Ruddy Ficwo. 
[f .1 Oolnmbft QisilraiMi SoUter. Short-billed Kcson. 
10. ColumbK ipMloik GmatiD. Scaled PiieoD. 

Male, Gatun, May 21, 1911. Iris brown, bill coral-red with white 
tip, feet purplish. 

Found in a low flat thicket on the bank of Gatun dam and flew in 
rather labored manner for the forest. 



1> (Boiupirte). Ruddy Orauod Dove. 

Male and female, Gatun, February 12 and 26, 1911. Itis red, bill 
light with darker tip, feet reddish-pink. 

A very common species in low lands along streams, sometimes flying 
into the jungle growth when flushed. A nest found August 18, 1912, 
was a flat platform of twigs built on and between two fair-sized limbs 
of a tree eighteen feet from the ground in second-growth pasture. 
i^ two, .89 X .65 and .86 x .66 ins. 

11. OhHinapellk mlnaU alModw Todd. Flsio-breuted Grouod Dove. 

A pair, Miraflores, March 5, 1911. Iris light yellowish-brown, 
bill grayish, feet pink. 
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U. OUnrti pntlou (Fcmri-Pem). Blue Cniumi Dove. 

A pair, Gatun, April 20, 1911. Iris light pinkish-yellow, bill green- ■ 
ish with a dark line on the culmen and gony», feet pink. 
Female was about to oviposit. 

1«. LeptoUU*«rrMQZlT«irMiul<B«iupute). Vemaui'i Dovt. 

Two males, Gatun, May 28, and Minti, October 7, 1911. Iris hght 
yellowish-orange, bill black, feet coral red, circumorbital area deep 
blue. 

The latter specimen is largely in the juvcnal plimiage. 

The call of this bird was a single "coo," very deceptive as to dis- 
tance, and in quality resembling two notes of a chord. 

II. I«ptotiIaoiMliil€anliii <L«wraan). Cunn'a Dave. 

A male from Gatun, August 6, 191 1 ; female, Trinidad River, March 
12, 1911, Iris light yellow, bill black, circumorbital space coral-red, 
feet red. 

Found in the forest along the trails. This bird has a peculiar habit 
of bobbing the head and tail, but the movement is not a movement of 
the entire body as in the sandpipers. 

Nest a frail platform of sticks in a large bush, overhanging the trail 
through a heavily overgrown pasture, at Gatun. Egg, 1.15 x .83 ins. 

[1S.| Oreoptlaik montkoa (liniunu). Ruddy Quail Dot*. 

Rj^r.T.maa' 

IT. ArunldM MjftDM (P. L, 3. Mailer). CeyaaDa Wood Rail. 

A male from the Chagres River, below Gatun, June 21, 1911, and a 
female from Gatun, April 2S, 1912, are lighter colored than specimens 
from the Orinoco delta, especially as regards the gray of the throat and 
fore breast. Iris red, bill greenish at the tip passing into yellow 
basally, feet deep reddish-pink. 

A nest found April 27, 1913, at Toro Point, on the edge of woods 
at the head of a small stream, was made from a bunch of leaves and 
trash lodged on top of the bushes, eight feet up. A few strips of dead 
banana leaves, some twigs and a few green leaves had apparently 
been added to the mass already there. There was one egg, 2.06 x 1.34 
ins. The bird sat very close and would not leave until the bush was 
shaken. 

*1S. FoTWIUk owoUns (LiDDBUi). Son. 

A female from Toro Point, Octolier 1, 1911. Iris reddish-brown, 
bill yellowish-green, tarsi greenish-olive. 
Shot on the bare beach at the foot of a cliff. 
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It. Cradicui tlbMruIul* (LRwrcnH). Whito-throatsd Ciiikf. 

Two males secured at GatUQ, April 4, 1911, and April 14, 1912; 
also a jet black downy young from the same locality, September 21, 
1911, evidently only recently hatched. Adult: iris reddish-brown, 
bill sooty-black above green on the sides and lighter below, feet 
greenish-black. Young: iris black, bill white, feet brownish-horn. 

Found in heavy grass in dry field near a marshy flat. Bird had a 
striking whistle of alarm and a "gathering call" when running similar 
to that of the Bobwhite. 

10. InnoTiili martlnlcui (Linn). 

Female, Gatun Lake, July 9, 1911. Iris reddish-brown, bill bright 
ri'ti with greenish-yellow tip and purplish-blue frontal shield, feet 
yellow. 

Flushed from a small grassy island, dove when shot, but stayed 
under water but a short time. 

HBLIORNITHID.S. 

SI. Habomlt IuUc» (Boddsert). Ameriun Fi afoot. 

Female, Gatun Lake, February 23, 1913. Iris brown, lids red, bill 
red passing into white on lower part of the mandible, feet barred- 
black and yellowish-white. 

A very shy bird. Its call is a peculiar "bark" of one to three notes. 
This specimen was nearly ready to incubate. 

COLTMBID.S!. 

(It.l Colrmbiu dominloui tmchrrbjoehui Cbipman. Meiion Grebe. 

LARID.a!. 
11. Brdroohalldon nlgraiurlnunaniU (OmeUD). BUck Tem. 

Female, Gatun Lake, December 3, 1911. Iris brown, bill black, 
feet blackish-brown. 

*St. BteriiA hinindo Linnnus. Common Tem. 

Male, shot from a flock, Gatun Lake, December 3, 1911, and a soli- 
tary female, from same locality, June 9, 1912 {in Amer. Mus. Nat. 
Hist.). Iris brown, bill black lighter at the tip and reddish at base, 
feet light orange-brown. 

OHABADBim.^. 

*U. AtglkUUi umipKlnuta (Bonapsne). Semipalmateil Plover. 

A pair from Toro Point, July 23, 1911, shot from a flock of eight on 
the mud flats. Iris black, bill black with a narrow yellow-orai^e 
band from the nostrils underneath the mandible in a half ring, feet 
greenish-yellow. 

It was also present, August 4, 1912, and September 4, 1911, 
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(H.] A*glalt»* OolliTls (Vieillot). Colluvd t^ovor. 
■IT. OxTaohuiTodtsnii TOoUanu (LiaDsiu). Killdcer. 

One specimen, Gatun, February 18, 1912. 

BBOUBVIROSTRID.S. 

•M. mnuntomu nuzlouitu (P. L. 8. Mailer). Blsck-necked 8tilt. 

A female, Gatun, November 12, 1911. Iris reddish-brown, bill 
blackish, feet deep pink. 

Observed for a week on the edge of the hy<lrftulic fill of Gatun dam. 

SOOLOPAOID^S. 

*1S. Hiumnltu budloaicui Lstham. Hudtoniui Curlew. 

A female, Gatun, October 18, 1911, shot from flock of four feeding 
in a pasture on grasshoppers and butterflies. Iris brown, bill dusky- 
greenish becoming black at the tip, feet grayish-blue. 

If (Omdin). Dowiicher. 
11 {Gmelin). Gr««t«r Yellonkss- 
*)1. ToUniU flATtpM (Otnelin]. hawt Yellovleis. 

A solitary male obtained, at Gatun, May 21, 1911, and a flock of 
half a dozen seen at the same place August 27, 1911. A female was 
also obtwned at Mindi, October 7, 1911. Iris brown, bill black, feet 
yellow. 

Frequented a grassy marsh below the dam, 

*S3. BalodnimuioIitarlUllOllUriui (WilHn). SoltUry Sandpiper. 

Female, Gatun, September 10, 1911 (not preserved); male, Mt. 
Hope, April 13, 1913. Iris brown, bill greenish beeoming black 
terminally, feet green. 

A flock of four were seen September 10 in a small running stream. 

■U. AetItU nuculArU (Linnaiu). Spottad Suid|np?r. 

Specimens obtained at Gatun, February 22, September 4 and Octo- 
ber 1, 1911, and April 28, 1912; also at Pedro Miguel, April 23, 1911, 
Toro Point, August 4, 1912. 

The individual obtained April 23 alighted on a dead tree top, four 
feet above the water, an unusual action in a wader. 

hi. Butramia longluud* (Bechitein). Fi^M Plover. 

Two males, Gatun, October 12, 1911. Iris brown, bill yellowish 
with dusky tip, feet yellowish-green. 
Flushed in an open field. 

*»t. KnunatM pUilUtu (Limueiu). SeniipalniBtMl 9«Ddpip«r. 

Female, Toro Point, September 4, 1911. Iris, bill and feet black. 
One of a few associated with many Pisobia minutilla on the beach. 
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•■T. TiTDcitM iUl>rallOoUll (Vi«iUot). Buff-bn«st«d Suidpipcr. 

One of a pair found on dry pasture land at Gatun, October 18, 1911. 
Iris brown, bill dusky-greenish, feet greenish, 

•M. PUobU mlnutUlk (VieiUot). Least Sandpipec. 

Two males, Toro Point, September 4, 1911. Iris brown, bill black, 
feet dusky-greenish. 

Obtained from a flock of a dozen or more on the beach. 
Another was obt^ned at Mt. Hope, August 31, 1913. 

*M. Ftwbte nuotdmte (VInUat). Peetonl Suulpipsr. 

Two females obtained at Mindi, in a grassy marsh, October 7 and 
22, 1911. Iris black, bill blackish-green, feet greenish. 

•(U.) PUobU tOMlmllU (VieiUot). WMle-tumped 3«>dpip«r. 
*U. OaUluco iMlMta (Ord.). WUson'e Snipe. 

Male, Mindi, October 22, 1911, one of a bag of twelve killed in a 
grassy marsh. Iris brown, bill dusky-green tipped with black, feet 
vellowish-green. 

JAOAinD.21. 

U. Jauna nlira (Omelin). Black Jaoana. 

Three specimens, male and female, Gatun Lake, July 9, 1911, where 
it was very common, and a female from Agua Clara, Trinidad River, 
March 12, 1911. A specimen in the American Museum of Natural 
History was obtained at Mindi, November 3, 1911. Iris greenish- 
yellow, bill greenbh fading to pink at the base and yellow below at 
the base, frontal shield lavender, feet green washed with blue, wing 
spur bright yellow. 

A common species on grassy knoUs in the lake. 

la (SeUtsi). Bladc-nuoped Jaeaua. 



VURYPYQIDM. 

■I KuTTprca major Hutliub, Qnater Sun Bitteni. 



(W-l Baiplprlon earuuuiuli (Gmelin). CaycDiw Hiu. 

OIOONIIDiB. 
(M.I KretwU amwleana Linnau*. Wood Ibii. 

(47.1 Ardra boodlai lamtnll Wwler. Gnat Blue Hen 



tta(Qme1ia). American Efret. 
M. riorida «a«rul*a (LimuBui). Little Blue Heron. 
Two males, Chagres River, below Gatun, February 19, 1911, one ii 
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the immature white plumage, the other in the adult blue. Iris 
bright yellow, bill light blue shading to black at the tip, feet greenish. 

A most abimdant species, to be seen at almost any time in almost 
any quantity. 

■1. Brdruuuk MoDlorraSooUU (G<i«m). Louubiw Heron. 

Female, Gatun, February 18, 1912. Iris bright yellow, bill sooty- 
black oQ the culmen, pale yellow at the gonys, bare skin yellow, feet 
greenish. 

•n. ITTcU«anx orodeoni lunlui (Boddacrt). BIsck-crowiKid Niaht Beron. 

An immature female, Mindi, October 29, 1911. Dull gray and 
somewhat streaked below, but with the top of the head and interscap- 
ulum greenish-black. 

|U.| OoohlMriu* nltdoni RidcwHy. Zsledon'i Boatbill. 
|H.] PUturodllu pllMtu* (Boddaert). Capped HeniD. 
H. Butorldw itrlote (LioitBiu). Bluk-orowned Hsron. 

Two males, Gatun, June 9, 1912, and July 16, 1911. Iris bright 
yellow, bill black with yellow at the base and the gonys, feet yellow. 

*H. Butorldw Tlrwcaiu tan»«iu>tlui OberholKr. Weit lodiui Grwo HetOD. 

Male, Gatun, September 17, 1911. Iris br^ht yellow, maxilla 
black with pale tomia, mandible greeniah-yellow, feet greenish-yellow. 

(tT.I Tifrlaoma UiuMum (Boddaert}. Titer Bittern. 
(H.l TIgiliomk oabanW Hdna. C*binA' Tian Bittern, 
H. IiobiTohui aiUU (Gnwlin). Leul Biltem. 

Female, Mt. Hope, September 13, 1913. Iris bright yellow, bill 
dusky above, yellow below, feet yellowish. 
A crippled bird, nearly starved. 

*IM.] BoUunu lantlfliUMiu (Montaau). Americu Bittern. 

ANATID2S. 

[•1-1 Calrlnm moMthkta (LionauB). Miucovy Duck. 

|a.] DNidro«7ciia aUtumiuUi (LIddbus). BUck-bellied Tree Dusk. 
■|U.] Anu pUtrrhTiuluM LinDms. Millard. 
*[H.| IMIb MUU <Linnniu). Pintail, 

*W. QuarquadUlK dUcon (Linnmu). BlD»-wisced TeaL 

Female, Mindi, October 22, 1911. Iris brown, bill greenish-black 
paler below, feet dull yellow with dark joints and webs. 

This bird has rusty staiiis on the plumage of the entire lower parts. 
One of a flock on the Mindi marshes. 

*H. MariU nanti (Erton). LuMsr Scaup Dnitk. 

Female, Gatun, November 25, 1911. Iris brown, bill blackish, 
feet bluish-gray with black joints and webs. 
The species was abundant on Gatun Lake on November 26. 
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PHALAOBOOORAOm^. 

ST. Plulaaroocmi Tlcuavlxuft (VieilloO- BruUiu Cormonnt. 

Female, Gatun Lake, December 17, 1911. One of a flock roosting 
in a dead tree in the water. It is in the brown immature plumage. 

eUlADM. 

W. SuUUuOolUttk (Boddurt). Booby. 

Female in brown immature plumage secured at sea sixty miles north 
of Colon, December 4, 1910. Iris grayish-white, bill dark bluish- 
horn color tighter at the tip, tarsi bluish-white, feet yellowish. 

PSSLBOANIDM. 



FBBaATID.a!. 

IT palnuntonl (Onulin), Pacific Mta-o'-vti Bird. 

OATHABTID.^. 

• CUoDXuJ- Hint Vulture. 

r> aun (Liusiu). Turkey Vulture. 

rubu (Vieillot). Black Vulture. 

FALOONID.a;. 

T4. IbjctOT unarleuiui (Boddsert). Red-throated CarBcant. 

Male, Rio Indis, four miles from Gatun, November 19, 1911. Iris, 
bare skin of throat and face and tarsi orange red, claws black, bill 
yellow, cere grayish-blue. 

|1t.| Btllnwo ebUnMblnu (Vieillot). YeUow-headed Cuacin. 
*n. Clroui budwnliu (Lioneua). Marsh Uavk. 

Female, Gatun, December 11, 1910. Iris dark brown, bill horn 
color black at tip, cere and foot yellow. 

One of a pair which beat along the shores of Gatun Lake dfuly for a 
week or more. A common species in winter, 

ITT.] Hlerutur nuUnolaucui (Vieillot). Black and White Hank. 

|T>.) Ulcraatui nUruidolIti (Bdil«(cl). 

T9. Hloraatur fturillk IntanUi Bhdis. Cauiii'i Barred Hawk. 

Male, Agua Clara, May 19, 1912, and female, Gatun, August 27, 
1911, both in immature plumagi;, are referred to this species. The 
male is marked above with indistinct buff transverse spots on the 
wings and interscapulum and with narrow dark-brown bars below. 
The female is plain buff except on the sides of the breast and flanks, 
where there are a few transverse brown bands partially obscured by 
the buff feathers. Iris grayish-brown, cere yellowish or olive-green, 
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bill horn color, mandible yellow at base almost all yellow in female, 
feet yellow. 

The latter bird was shot from a perch in low bushes in the forest 
near a small marshy stream. Its stomach was filled with remains of 
slug.s, batrachians and small lizards. 

(U.| OennMpUUi nliar (DuBua). BUckuh Crane HbkIc 
lai.l Aedpltiir coIlBili Kaup. Semi-oollued Hawk. 
|tl.| A«elpttW blooloT (Vieillot). Four-bamded Hmwk. 
*[%X.l Aedpltar Talos (Wllioa]. Shup-ahiniMd Hmwk. 
■H. ButM pl«npt«rut (Vieillot). Bri»d-wiii|ed Hmwk. 

Adult male, Gatun, December 13, 1911, and female in striped 
plumage, Gatun, November 30, 1911. Iris grayish-brown, bill black 
bluish at the base, cere greeniah-yellow, feet yellow. 

Male shot in the heavy forest, the other in a clearing near the edge 
of the forest. 

•U. BntM iwklUMiii BoDSpmrtfi. Swmiiuoa'i Hmwk, 

Female, Mindi, October 22, 1911. Quite dark above and below. 
Iris brownish-gray, bill grayish-blue with dusky tip, cere dull green- 
ish, feet pale yellow. 

Another specimen was given to the U, S. Biological Survey. 

H. Attorliu Ditldk (Lathun). Shiiuiia Buiurd Hawk. 

Male, Gatun, November 3, 1911. This interesting specimen is in 
immature .rtriped plumage and is referred to this species on the basis 
of comparison with adults, as I have no authentic specimens in this 
stage of plumage. The light bases and margins to the feathers of 
the head are pale buff, those of the back and wings more strongly 
rusty. Below the throat is nearly white, but the rest of the ground 
color tawny-buff. The brown spots are very coarse. The primaries 
are cream with blackish tips, with a rusty suffusion where the colors 
join. There are narrow dusky cross bars, fewer on the primaries 
than on the secondaries, so that the under part of the closed wing is 
almost uniform creamy buff, except for the dusky terminal portion. 
Iris grayish-brown, bill black, cere and feet yellow. 

Stomach contained a large Hsard and the gullet a fair sized mouse. 

ST. Buporait nufnlroitiii raHuuda (Sclmtcr and SKlvin). Lmrce-billed Hmwk. 

Female, Trinidad River, eight miles south of Gatun, March 24, 
1912. Iris bright yellow, bill black, bluish at base, cere and feet yel- 
low. 

(M.) Buunlliu nicHooUli (LalhmmJ. Blmck-coUared Hmwk. 
in.| OruWtinck nrablUiKK (Gmtlia). BrmiilUn Emile. 
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iK (NitBFh). Mencu Bluk Hawk. 

ilale, Ft. Lorenzo, Januarj' 7, 1912, Iris brown, bill blue-black, 
base and cere and feet yellow. 

Shot from a palm tree. It had been feeding on carrion in the marsh. 

|91.] LaacopMrnli lamliiliuntkM Lkwrence. SuniplumbeouB Ukvk. 
H. LeOOopeMiit* rhlMbTMOU (I>uBua). Chieibnicht'i Hnwk. 

Female, Gatun, Februarj- 22, 1911, and another not now in the 
collection, July 28, 1912. Iris dark brown, bill grayish-blue dusky at 
tip, cere and orbital ring bluish, feet pale yellow. 

Shot in the thick forest. Had a peevish whistled note. Another 
female was shot previously at the same spot; it is always found in the 
jungle timber, and had apparently just deposited eggs. 

(M.J HoTphniu lUluuiuli (Daudin). Guiank Cmted Eagla. 
|M.] Thiaatatiu barprla (Limtniu). Uaipy Etflt. 
|gs.| BpUiaatur maluwlaugua (Vieillot). Black and WhiU Eti«le. 
|H.| BpUaatu* onimtui (Daudin). Manduit'i Hawk Eaglf. 
■T. SpliMtlU trrumui (Wi«(.). Tynnt Hawk Eafle. 

Female, Gatun, Februarj' 4, 1912. Iris bright orange, bill blue- 
black, cere slaty, toes yellow. 
Shot in the forest. 

■8. Barpacui UdanMtui (Latbatn). Double-toothed Hank. 

Male, Gatun, June 9, 1912. Iris purplish-red, bill black, slaty on the 
sides and beneath, cere greenish, tarsi yellow. 

IM.] Hwpctothww "■*■'—" (Linncua). Laiichlna Hwk. 
[IM.] BanoldM (orflMtui (LimuBiu). BmUaw-tulnl Kite. 
[IDI.I Laiitodoa unelnktiu (Temmiak}. Red-coUuad Kita. 
[in.) teUiMk pllunbM (OmsliD). Plumbeous Kite. 
*110l.| lUeo oolumbttflui Unmiu. Pif«OD H»wk. 
IM. Wtleo kUilcuterU Daudin. Wbite-tfaro«ted Hawk. 

Female, Toro Point, August 4, 1912. Iris brown, bill black, blue- 
gray at base, cere and feet rich yellow. 
Shot flying along the l>each. 

*1M. Ctrchnali ipttirorU ■patrraH* (Luuuaua). SpBimw Hank. 

Male, Gatun, January 29, 1911. Several others killed and given 
away— March 5, 1911, April 4, 1911. 

|1M.] FuuUon ballMtui uroUnaiuli (<lmelin). Oipnr. 

TYTONIDiB. 
19T. Tito ptrUtU (lUtamalM (RidiKay). Central American Bam OwL 

Male, Gatun, August 1, 1911. Iris black, bill whitish ivory. 
One of a pair living in ventilators of a building in the town. Always 
came out at dusk and flew in the same direction. 
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B0BONID2. 
UN.) XtalnopQnu ebunator (Vkillot). Striped Horotd Owl. 
llN.j Otui oholllw (\'ieillot), Choliba Sct«<:h 0*1. 
[IIO-I Otlu iwnilcutetui (Rid(K«)-}. Vermirukted Screech Onl. 
[111.] Pulutrli ptnpldllkta ptnpiclUata CLatlisni). SpccUcM 0*l. 
]1U.| Olcubk nlflroUnwta aiflnUnMU Sclater. Bluk sod Whit« Owl. 
[Its.] Cfe««b«*lrf*UTlrikUCiua]n. Cuain'sOvt. 

P8ITTAOXD.ai. 
114. ArkBUMo (Linmnu), Scarlet .Mhchh. 

A c^e bird said to have been taken on tiie upper Trinidad. 

[lia.l An obloropton Grmy. Red, Blue and Green Macaw, 
[lit.] An unblcuK (BecluUiii). Buffon'i Macaw. 
[11T.| Ara Mtara (LinuBui). Severe Macaw. 
(111.] KupdttuU oculull (Sclater and Bslvin). Veiasua Parrot. 
|11>.| PttUIa hHautotli cocdDieoIkrU (Lawrence). Red-iwckjaced Partot. 
|1M.] Amuona auttmuulit MOrinl (Salvadori). Salvio's Parrot. 
[Ul.] Amaaana oehioeaplkalui pananuniii (Cabanis). Fanatua Parrot. 
lU. AmamnataHnOMiiiorBata (Salvadori). PlainHslored Parrot. 

Female, Gatun, June 4, 1911. Iris brown in young bird, red in 
adult; bill horn color with yellowish spot on side, cere grayish becom- 
ing darker with age, feet dark gray becoming yellow in adult, bare 
skin of chin and aroimd the eye white. 

Found in heavy forest sitting motionless in a large tree with two 
others, probably young. Gullet was filled with very hard white seeds. 

lU. noanamaiiatruna(LiBDBiu). Blue-headed Parrot. 

Female, Trinidad River, near Agua Clara, M^h 12, 1911. Iris 
brown, bill lighter at base and with a lai^e red spot on the sides of the 
mandible, cere black. 

A noisy species. 

lU. Brohwulaliiciilaili (MDller). Tovi Pamkeet. 

Two females, Gatun, May 14, and Toro Point, April 2, 1911. Iris 
brown, bill and feet light gray-brown, cere very light ashy. 
Remarkably swift in flight and usually shy. 

ALOmHSTDM. 

ul. BtraptocaTTla tOTquata torquata (LimueuaJ. Rinied KiniEaber. 

Female, Chagres River, four miles below Gatun, February 19, 1911. 
Eyes black, bill black, feet bluish-black. 

Found all along the river. They are comparatively shy and hard 
to approach, dashing out of the foliage and holding close to the shore 
in the shadow of the banks. 
18 
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*tH. Btraptocnrl* kleron aleron (Liniuaiu). Bdt«d KingBalut. 

Male, Tgro Point, October 1, 1911, Iris brown, bill black, feet 
dark brown. 
One of six or eight migrants. 

UT. ChloiOMiTla uuu«n» (Latbun). Amuon Kiii«&>h«r. 

Male, Gatun River, July 8, 1911. Iris brown, bill and feet black. 
Shot three miles up the river, well into the forest, 

us. Ctiloroe*0'l*<uiul1«>iul*thinl» (Goldman). IiUmuMi Qrao KlncBthct. 

Two females, Gatun, Januarj' 29 and April 18, 1911; male, Chagres 
River, near the sea, June II, 1911. Iris dark brown, bill and feet 
black. 

The most common Kingfisher. 

Iin.l Calorocarrl* Inda (LUuubub). Green uid Rufmu Kincfiiher. 
UO. ChlanM*irUMiMKMii*k<Psllu). Leut Qnen Eioffiilier. 

Male, Gatun, July 9, 1911, Iris black, bill black with pale stripe 
on the gonys, feet sootj'-brown. 

MOMOTID.2I. 

Ul, DnipaUuDUitilMinlnifa (Sclaler). Gmt«r RuFoua Motmot. 

Male, Gatun, August 18, 1912. Iris dark brown, bill and feet 
black. 
Stomach contained a small reti crab, entire. 

Ul. MomDtiu lubrufeHvni caneiUB (Thiyer and Buml- Small-billed Motmot. 

Male, Gatun, March 17, 1912. Iris reddish-brown, bill black, feet 
flesh color. 

ISl. Utetron platTThnoblU minor (Hutert). Les«r Broad-bilted Motmot. 

Two males, Gatun, August 20, 1911, and April 28, 1912. Iris 
brown, bill and feet black. 
Found in heavy forest. 

1114.) Hrlamum momMUIft Obfeurui N'cIhoo. Panama Tody ^f□lnIOt. 

NTOTlBnO-ai. 

!>■. HnUbtiU (IlHlU pasuuMitlt Ridcway. Panama Potoo. 

Male, Gatun, August 11, 1912. Iris golden yellow, bill blackish, 
feet light brown. 

|1U.| HfcUblui imulll (Gmelin). Great Potoo. 

OAPRIMDI.aiD.S!. 

UT. Hrctldramiu albloollli albloollli (Gmelia). Patauque. 

Male and female, Gatun, Februarj' 5, 191 1, and April 7, 1912. Iris 
hrown, bill brown, feet gray-brown. 

May be flushed from the ground in almost any medium thick growth. 
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where it rests in tlie shade. Female specimen flushed from eggs l^d 
on the bare ground on an old path. They measured 1.10 x .84 and 
1.12 X .86 in.s. 

[in.] Stanoplli rarmiUDili albloMidk (Laimnee). WUto-tailed Btenoiiaii. 
[ISI.I AnbMtomui rafni rufui {BodtUert). Rufoua Ooatiuchir, 
*U0. Chord«llMTlrclnlU»UTiiilnlBnui (Gmcliii). Nwhthavk. 

Female, Gatun, October 3, 1911. Bill black, tarsi grayish. 
One of a flock feeding overhead. 

*141, CbordtllM •eattpwinla tamuli (Laimnce}. Tsui Kigbtlutvk. 

Male and female, Gatun, December 10, 1911. 
MIOROPODIDiE. 

14). ChMtim elnarainntil* lumou (Silvin). Smoky Swift. 

Male, Gatun, May 14, 1911. 

One of a flock feeding along the base of a hill over a wild banana 
plantation. Sexual organs well developed. 

141. ChMturm dupnuDl HcUmoyr. Cbapmu's Swift. 

Two females, Gatun, July 9, 1911. Iris dark-brown, bill black, 
tarsi sooty-brown. 

Two of a large flock feeding over the jungle below Gatun dam. 
This seems to be the first record of this species from Panama. 

This species was descrii)ed by Mr. Hellmayr (Bull. Brit. Orn. 
Club, xix, p. 62, 1907) from a Trinidad specimen collected by Dr. 
F. M. Chapman and recorded by him as C. dnereicauda Cassia (Bull. 
Amer. Mus. Nat. Hist,, 1895, p. 324). Before describmg it as dis- 
tinct Mr. Hellmayr sent me a specimen of this and allied forms for 
comparison with Cassin's tj'pe. As he has stated, I found Cassin's 
specimen to be identical with C. brachyura (Jardine). At the same 
time I found a specimen of the proposed C. chapmani in the Academy 
collection, and a comparison of this with the Panama specimens be- 
fore me positively confirms my identification. Thb extends the 
range of the species northward, as it was previously known only from 
Trinidad and French Guiana according to Hellmayr. 

TROOHILIDJI. 

IM. ThntMtM nukarl (Bourcier). Rucksr'i Heimit. 

Two males, Gatun, February 12, 1911, and January 28, 1912. Iris 
black, maxilla black above with a narrow jeUow strip on each side 
from the base, mandible yellow with a black tip, feet pink. 

A bird of the jungle, a noisy s 
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lU. Olaudi hlnuta afflnli (Lswinm), Leawr Hairy Hermit. 

Two males and a female, Gatun, February 5 and May 7, 19il, and 
April 30, 1911. Iris black, maxilla black, mandible j^ellow with blaek 
tip, feet flesh color. 

A bird of the thick jungle, always well below the top foli^e. 

Four nests found April 30 hung on blades of thorny palm leaves 
fastened with cobweb. May 7, one nest contained two pure white 
PRgs, .35 X .61 and .34 x .62 in. 
IM. PhMtbomii wlolpU wttntui Ridiway. I>ualiy Hermit. 

Two males, Gatun, April 9, 1911. Iria black, maxilla black, mand- 
ible bright yellow abruptly black near tip, feet flesh color. 

Frequently seen but always near the same spot, a stretch of jungle 
just west of Gatun dam. They seldom fiy over twelve inches from the 
ground, usually under the foliage, darting about like Jbees. They are 
very noisy, chirping constantly one note at a time and then several 
rapid notes of varj'ing pitch. This sounds so like several birds that I 
have more than once crept close and looked long to find a single indi- 
vidual perched on a leaf stem a few inches from the ground, beating 
his little tail up and down as though he would break himself in two and 
chirping away for dear life. Once I saw one leave a leaf stem about 
eight inches from the ground and hanging on invisible wings revolve 
around and around as if he were a weight suspended at the end of a 
thread, first one way and then the other as if winding and unwinding. 
Then with great enei^ he flew in a figure eight back and forth over 
the same path, and the figure was not over eighteen inches long. 
(Jewel.) 

14T. Phoethomii lonflroitrli oaphalui (Bourcin uid Muluot). Nioanpiu Uennil. 

Two males and a female, Gatun, February 12, May 7 and 30, 1911. 
Iris black, bill black with ba.se of mandible yellow, feet pink. 

A bird of the thick jungle. Its nest was hung on the underside of a 
broad leaf at the pendant tip. It was a compact cup of grass stalks 
wrapped onto the leaf tip with spiders' webs, the nest tapering down 
below the end of the leaf. The bird sits facing the leaf with his bill 
pointed straight up against it. The broad point of the leaf arches 
overhead like a roof. (Jewel.) 

lU. PhMoehiva ouvltrt euvlail (DeLattn and Bourcier). Cuvki's Humrningbird, 

Two males, Gatun, April 14, 1914. Iris brown, bill black, basal 
half of mandible pink, feet blaek. 

IM. notliucK inalllTOTk (LionKuB). Jacobin Humminibird. 

Two males and two females, Gatun, .\pril 14, May 30, and April 9, 
May 21, 1911. Iris, bill and feet black. 
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Stomach filled with very small insects of a greenish metallic lustre. 
A bird of the jungle. 

IM. PoljarktauiubUli (Gauld). Lovely HummiiiclHrd 

Three males, Gatun, January 1, February 11, 1912, and April 9, 
1911. Iris dark brown, bill black yellowish below with black tip, 
feet black. 

Shot in the jungle. 

lit. LapidopTCk «Mnj1«OKulaTii (Gould). Duclui«aui'a Humminabinl. 

Three males and a female, Gatun, March 2, 1911, and May 30, 
August 11, 1912; two other males, Mt. Hope, August 31, 1913, and 
Ft. Lorenzo, January 7, 1912. Iris and feet black, maxilla black, 
mandible pink with a. black tip. 

lU. S>ac«roUU tdmrdl (DeLittn and Boumec). Wil«n'j Hummincbird, 

Three males, Gatun, April 14, 1911 (2), March, 1912. Iris, feet 
and maxilla black, mandible pale tipped with black. 
Obtained in the forest. 



IT (Gould). Soowy-brgasted Hununlocbird. 
11 (De U Llsve). Riefler'a HummiticbinL 

Two males and two females, Gatun, July 4, 1911, May 30, 1912, and 
May 7, 1911, Januarj- 14, 1912. Iris and feet black, bill black pur- 
plbh about the nostrils and below. 

A nest found April 30 was on the horizontal limb of a shrub, five 
feet from the ground, a dainty cup of hght yellow silky vegetable 
fiber, with a few gray lichens on the outside, all held together by a 
network of spiders' webs. Contained two fresh eggs May 7. Another 
nest about fifteen feet from the ground in similar situation found 
May 7 contained one e^ and one young bird. (Jewel.) 

It seems to the writer that it will be necessary to revert to the 
generic name Amazilia Lesson for these birds. When Dr. Oberhober 
proposed to adopt Amizilis Gray (Proc. Acad. Nat. Sci. Phila., 1899, 
p. 206) he asked me to verify some references for him and through a 
misunderstanding a quotation from Gray's large work, "Genera of 
Birds," was quoted as from his "List of Genera of Birds, 1840." This, 
however, does not affect the main question and is mentioned in order 
to correct an obvious error for which I am mainly responsible. 

The generic name Amizilia does occur in Gray's 1840 "List" as 
correctly quoted in the 1910 edition of the "A. 0. U. Check-List," 
i. e., p. 14, with the following as its basis: 

A. Uuiroilris (Sw.) n. Ois. M., pi. 12. Or. amitHi Less. 

The A. 0. U. committee accepted Orthorbynchus amizili Less, as the 
type on the basis of Gray's use of it alone in his 1855 edition of the 
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"List." As a matter of fact, in all editions of the "List" we find on 
the title page " with an indication of the typical Bpecies of each genus " 
and the citation of a species in any edition is rightly regarded as a type 
designation for the genus under which it is quoted. Where two names 
are cited as above the second is obviously intended as a s>'nonyin of 
the first and is usually a reference to a plate or figure of the species. 
Gray's own statement on the title page, moreover, proves that he was 
citing but a single species under each genus. 

In the present case he mtsidentiSed the Cynanlhus laiirostris of 
Swainson, thinking it the same as Orlkorkynchus amizili Lesson, and 
did not correct his error until the 1855 edition. Upon this basis 
C. laliroslris becomes the type of Aminlis Gray, 1840, which, there- 
fore, becomes a synonym of Cynanthus Swainson, 1827. 

Amazilia Lesson, L'Echo du Monde Sav. ser. 2, viii, No. 32, Oct. 
22, 1843, col. 757, seems to be the first name available for the present 
genus, Mr. Ridgway (Birds of N. and Mid-America, vol, V, p. 405) 
quotes five species as mentioned by Lesson, and of these I would 
designate Omismia cinnamomea Less. ( = 0. rulila DeLattre) as the 
type of Amazilia Lesson. 

tH. ayloehull allclM (Bouraier sod MuluBt). Elida'a Golden-tail. 

Male, Gatun, July 28, 1912. Iris black, bill bright red, terminal 
third black, feet blackish. 

[IH.) Dunophllft paiumtiuli Betlcpacfa. PmnoniB Humtniiicbird. 
IIT. ChloiMtltbon Tinl-^l't* LawT«n«. AEIied Emenld. 

Male and female, Gatun, April 5, 1912, and October 14, 1911. Iris 
and feet black, maxilla black, mandible orange-brown tipped with 
black. 

IH. TtulunnU oolotnblw ooIomUCB (Bourcier). Calombiu Wood Nymph. 

Four males and two females, Gatun, May 14, June 4 (2), 1911, 
February 4, 1912, and May 28, 1911, July 28, 1912. Iris and bill 
black the latter yellowish at extreme base, feet black, under side of 
toes pink. 

Found in the jungle. 

tut.] Chalybura buBonl (Lesson). BuSon's PlumeleUer. 
IM. AaUknoottutnx nlsrlooUli nicrlaoUl* (Vieillot). Bluk-tbroated Muoo. 

Two males and a female, Gatun, May 14, 21 and 28, 1911. Iris, 
bill and feet black. 

In wild banana thickets on the edge of the jungle. 

gutcieruid Mulunt). Bsmit'i Fniiy. 

tri« lonclroMrU (Vieillot). Lang-bill«i Slsr-tliroat. 
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'acianoweki). Sah-ic's Thom-UiL 

TROGONIDJE. 

ik<Gould). Muaeu TroBon. 

Two males and two fetaales, April 13, 1911, March 2, 1913, and 
June 11, 1911, March 2, 1913. Iris browniah-yellow in male, brown 
in female, bill red in male; mandible yellow, maxilla black in female, 
feet grayish-brown. 

Female, June 11, contained an egg nearly ready to deposit, pure 
glossy white. 

|1H.) Curucujui maluiuni* nuMnturUi (Oould). LHrce-diiled Troion. 
[tST-l Curuoujiu oUthntni (S&lvia). Litlice-tailed Trocon. 
tea. Trofoa itrifUatiu ohlonurui (ScIbIct aatl Silvin). White-Uiled TroiiHi. 

Male, Gatun, September 3, 1911, Iris dark brown, eyelids light 
blue, bill dull yellowish-green with a sooty terminal area, feet whitish. 
Found in open forest. 

in. Chryiotncon Ckllfktut (Gould). Gartered Trogon. 

Male, Rio Trinidad, March 31, 1912. Iris brown, eyelids yellow, 
bill greenish-gray. 

ITO. Trofontmucunioul taiMllui (CBbania). Graceful Trogoii. 

Two males and a female, Gatun, August 6 (pair), December 3, 1911. 
Irb brown or black, eyelids grayish-blue, bill yellowish-green, feet 
grayish-lead. 

Found in heavy forest. 

OUODUDJB. 

*1T1. Cocemu unatleuiiuuiMrlcuiiu (Liimieui). Yellov-billed Cuckoo. 

Female, Mindi, October 22, 1911. 

in. Piiyk o»7Uik UMTIDopblU (Sclatec). Centnl Amerlctm Squinel Cuckoo. 

Female, Toro Point, March 3, 1912. Iris red, eyelids greenish- 
yellow, bill greenish -yellow, feet blackish-slate. 

|1TI.| HMInaiptiiu ulTini Sclst^r. Bah-ia's Ground Cuckoo. 
ITl, CocoyclUTUtllftpuiuntllsll (Todd). Panama Cuckoo. 

Male, Gatun, February 27, 1912. Iris and eyelids red, bill green- 
ish-yellow, feet greenish-gray, mouth black inside. 



A pair, Gatun, August ll,J,912, andamale, Mt. Hope, June 1, 1913. 
Iris brown, bill and feet black. 

A nest belonging to these birds in bush three feet from ground, a 



,y Google 



258 PROCEEDINGS OF THE ACADEMY OP [June-Oct., 

bulky cup of sticks, weed stalks with rootlets inside, and a few green 
leaves partly covering the eggs, which were five in number, 1.37 x l.Ol 
to 1.46 X 1.05 ins., blue covered with white chalky deposit. The bird 
slipped off and crawled away through the weeds, 

IT*. TaiMn dmt1« UMllaii* (Sclster). Northeni Striprd Cuckoo. 

Male, Gatun, Noveinljer 5, 1911. Iris light reddish-brown, max- 
illa brown, black on the culmen, mandible pale-horn, feet grayish-blue. 
Stomach filled with grasshoppers. 

OAPITONXDiB. 

m. Cftidto maoulloonniAtiu nuenlioiuonKtiu LurniiH. Spotted-crowned Birbet. 

Male, Mt. Hope, Februar>- 22, 1913. Iris brown, bill and feet 
bluo-graj'. 

KAUPHABTID.S]. 

fUO.) BamphaMcw nralnwnll Gould. SniniwD's Toucan. 
|1U.| BunpbutM unbicnui Si 
in. BwnphMtoa ptadrorui b 
Two males, Gatun, July 4 and 30, 1911. Iris bottle-green, bill 
yellowish^jeen with a triangular orange streak on the side of the 
maxilla, mandible bluish at base shading into the yellowish- green 
sub terminally, ends of both blood red, a narrow black band all around 
the base, bare skin around the eye and throat green, feet bluish-^een. 
Call b loud and piercing, repeated rapidly and almost constantly. 

IIU.] aaUnidwa ipMUUllt Cmin. Cugio'i Anaii. 
IM. PtoofloMiu torqoktiu torqtUktn* (GamliD), ColUrcd Ararari. 

Male, Gatun, February 22, 1911. Iris bright yellow, bare skin 
around the eye and lores dark red, bill with a narrow white band 
around the base, mandible dark-horn color with one light spot be- 
neath, maxilla black at end with a black stripe the full length of the 
culmen, sides lighter with reddish-brown shading near base, edge of 
"teeth" black, feet olive-green. 

Shot on the edge of the jungle. 

OALBULlDiB. 

tU*.| Jacamarapa uim (Mallet). Gr«t jBcamar. 

BnOOONID.S. 

IM. IToUiarchtuUotuiiabtMtuKSclater). Bluk-bi«at«l Puff Biid. 

Three females, Gatun, January 27, 28, 1912, and March 2, 1913. 
Iris brown, bill black, feet blue-black. 

Stupid birds found in second growth, usually feeding on termites' 
nests, fluttering to the nest and then back to their perches. 
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|UT.| KottwKhtlt fajpMThjweliut dnoni (ScUlet), Di-Kin'i Puff Bird. 
|1U.] MoUurehlu PMtonUl (Gray). Bluk-breuted Pull Bird. 
|1M.| ZoobKunomli ndlktiu fnlvldiu (Salvia snd GodmBn). Fulvoua FuS Bird. 
IM. Mf 'H"rt<'* p^''"m""'* i>««»»»«-m<« ijfi».n.j. Pananu Milaci^tila. 

Male, Agua Clara, May 19, 1912, and female, Gatun Lake, March 
30, 1913. Iris red, bill dusky above greenish lielow, feet grayish-green, 

[l*l.i Honau fl<Mii Nelson. Golden Nun Bird. 
lUt.! MoiUM limllli N'flKui. Ceno Aiul Nun Biid. 
IIM.I MonnuU tronUUi SclaWr. Fuiamk Noanuls. 

FiaiDM. 

IN. Canturui «ub*Ucui* mclarl (Sulvin ajid GodmaD). Wiglcr'* Woodpecker. 

Three male.s, Tabemilla, March 19, MirafJores, March 5, and 
Toro Point, April 2, 1911, and female, Gatun, September 10, 1911. 
Iris brown, bill black, feet dark olive. 

The specimen taken March 19 was one of a brood just leaving a 
nest in a dead stub about eighteen feet from the ground in an open 
field. Another nest in a hole, fifteen feet up in dead stub, April 28, 
1912, contained two eggs, .94 x .70 and .93 x .69 in. 

IM. HtbUMTpW puetMrmUl pudwrkDl (Malbertw). Puehenni'i Woodpecker. 

Two males, Gatun, April 4 and May 30, 1911. Iris brown, bill 
black, feet greenish-gray. 

First bird had nest hole in dead tree in a clearing. 

[IM.] CUorotMIpM callopUrui Lawienee. Puuma Woodpecker. 
ItT. CaleiU lorioUU loijeatui (Rdch?nb&cb). Frucr's Woodpecker. 

A pair, Mindi, October 22, 1911. Iris reddish-brown, bill pale 
greenish-yellow with dusky culmen, feet gray-green. 



Male, Mt. Hope, August 31, 1913, and male, Gatun, November 12, 
1911. Irb yello wish- white, bill brown, feet grayish-blue. 

in. Sokpuiaui nuUurbtl (Oray). Malherbe'i Woodpecker, 

A pair, Gatun, November 12, 191 1. IrLs golden-yellow, bill brown, 
feet grayish-blue, 

too. PieumlnlsollTMsui puumanalt Ridgway. Paaama Ficulet. 

Female, Gatun, May 28, 191 1. Iris brown, bill black, feet greenish. 
Young male, Mindi, September 17, 1911. 

FOBMI0ARIID.S, 

Ml. CrmblUlmni Unaktui fudktiu Ridgway. Fasciated ADt.Slirike. 

Female, Gatun, May 26, 1912. Iris carmine, bill black above 
gray below, feet blue-gray. 
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»». Tknl»tranMiid(uutmi«UldMiU(S<:l>t«). Hallmnd'i Anl-Shrike. 

Male, Rio Siri, twenty milea from Gatun, November 19, 1911, and 
female, Gatun, March 29, 1911. Iris brownish-orange, bill black, 
feet bluish-gray. Female, Gatun, March 29, 1911. Iris red-orange. 

Stomach of latter specimen contained many ants and a lizard three 
inches and a half in length, the legs and tail of which had been cut 
off and swallowed separately. 

IDS. TbuDDophUui rmdlatiu algrlcrlBtetui (lAwrenee). Black^mUd Aii(.Shrike. 

Male, Tabernilla, March 19, 1911. Iris dull greenish-yellow, bill 
black above, bluish below, feet dark-bluish. Female, Gatun, April 
30, 1911. Iris light yellow. 

Found in clearings near the jungle. 

IM. Brioiuttui punctetui •tarinucba (S»lvin tnd Godman). Blaty ADt-Sbrike. 

Two males and two females, Gatun, July 30, 1911, Febniarj- U, 
1912, and May 7, May 30, 1911. Iris brown, bill black above blue- 
gray below, feet grayish-blue. 

Nest found May 7, 191 1, m the horizontal fork of a horizontal limb, 
twelve feet from the ground, in a thick jungler A verj- frail and 
pensile cup of grass stalks covered over on the sides loosely but heav- 
ily with fuzzy green moss, bottom so thin that there seemed danger of 
the eggs falling through. Contained one ^g, .64 x .85 in., white, 
with a broad wreath of rufous brown spots at the larger end. 

A bird of the jungle. 

IM. Hlsrorhoplu boucwdl Tlr(mt* (Lawrence]. Ptusma Aat-Wtfa. 

Female, Gatun, January 21, 1912. Irb black, bill black with blue 
tomial stripe, feet blue^ray. 

A noisy, active, arboreal species, an inhabitant of the jungle. 

lot. HmnothorulftiurlnuiMiuli (GDi«]iii). Surinam An l-Wren. ' 

Female, Rio Siri, March 31, 1912. Iris brown, bill brownish-black 
paler below, feet blue-gray. 

Found in a clearing along the bank of the river. Nest pensile at 
end of slender branch six feet from ground, made of fine grasses with 
curtain of green moss on exposed side. Eggs two, July 13, 1912, 
.67 X .51 and .69 x .53 in., grayish-white, heavily speckled, mottled and 
washed with shades of cinnamon-brown, with a heavier wreath around 
the larger end. 

[MT.) HjiinotlunilBpyiiiium (Gmelin). Pigmy Ant-Wren. 
IM. CwCOIiikcrB nlgilcuu ficisUr. Blsck T>'ranniDe Anttdrd. 

Two males. Colon, February 25, 1913, Toro Point, August 4, 1912. 
Iris brown, bill black, feet slaty. 
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■M. CarcoiDMn tjTumlnKljmmtiia (ScUt«). Tyruoiii* Aotbird. 

Female, Gatun, July 30, 1911. Iris grayish-brown, bill black above 
pale grayish-brown below, feet blue-gray. 
Shot in a forest thicket. 

[ItO.] MtthwpwI* malMiUk (3cUt«r>. BUck Aot-Wran. 
111. HjTmopH)* fOlHnnMl (LkvnDM). LawntiM'B Anl-Wno. 

Three males and a female, Gatun, May 14, 1911, January 21, July 
21, 1912, and June 25, 1911. Iris light yellow, bill bluish-black 
lighter below, feet pinkish, toes blue. 

Found in low wet forest, near the ground, creeping about the 
shrubbery like a warbler or vireo. 

lU. BtymMcii* bouoardl puunuuli Ridswsy. Whits-bellied Antbird. 

Male and female, Tabemilla, March 19, 1911, and Pedro Miguel, 
May 5, 1912. Iris reddish-brown, bill black, feet pale. 

The pair collected March 19 had their stomachs filled with ants and 
I watched them for some time hopping back and forth along a trwl 
of leaf-cutter ants. 

tU. MrrmMlift uiul axiul Sclater. Scteter'a Aolbinl. 

Two males and a female, Gatun, July 2, 19U, March 24, 1912, and 
August 6, 1911. Iris brown, skin around the eye blue, bill black, feet 
bluish-gray. 

A noisy species, inhabiting the thick jungle. 

114. BampboCMiiui ndnnlrli ndnnbli. Noithno Lonc-biUed Anl-Wren, 

Female, Gatun, June 25, 1911. Iris brown, bill grayish-brown, 
feet blue-gray. 
A forest bird. 



1)11.] Klcrobktsi clnaralnnMi Mmltorqiutui (Lawrenee). BbU-coHuwI Ant-Wrcn. 

(tU.| Aiuplop* blcolor (Ltwtaux). Bimlared Ant-Thnuh. 

tlT. QrmiuHdehl* nudleap* nudloapa (Cuain). Bmn-crowiwd Antbird. 

Two males, Gatun, February 5 and April 9, and one Tabernilla, 
April 8, 1911. Iris dark brown, bill black, feet blue-gray. 

Several individuals were seen in the jungle etimbing along roots and 
low stems; never saw one on the ground. 

tU. Hrlopbylai nMrlaidai (Liimiuye). Spotted Antbiid. 

Two males, Gatun, May 14 and August 20, 1911. Iris brown, bill 
black, feet blue-gray. 

Nest found in fork of small bush in the forest, about four feet from 
the ground, a thin pensile cup containing two nearly feathered young. 

tit. Formieaiiiu suuiUlfU' puwnwiiiii Ridgmy. Fuuna Antbud. 

Female. Iris brown, bill black, feet brownish, bare skin pale 
bluish-gray. 
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[no.] PhaaiHWtlcitui mcUumuil melaumuii (Lawreon). McLconnan's Ant-Thnuh. 
ai. littMonw mlctalol miohlacl Cuiin. Michler'B Ant-PilM. 

Male and female, Gatun, July 21, 1!)12, and August 13, 1911. Iitb 
brown, bill black whitUh below, feet blue-gray. 

A shy species found in the heavy jungle. Had a very loud pene- 
trating whistled call, "qua, qua, qua," etc., slower toward the end, 
gave it several times on the ground and then flew to a perch about 
twenty feet up and repeated it several times more, 

(tU.I Bylopaiai panpiclllatui panpldUatiu (Laimnce). Liwrence's Anibinl. 

DBNDBOGOLAPTID.S. 

ItU.I STiuUuii pudlts pudlim ScUMr. Slaty Si-naUub, 

■M. AutAUWlU* pallldlcuUHa pallldlsuUrli LcirnDw. Pak-tlirDa(«l Automolus. 

Male, Gatun, August 13, 1911, Iris brown, bill dusky-horn, feet 
grayish-olive. 

Shot on the ground in the forest. Nest on open tops of twigs, 
dead leaves, etc., lined with fine grass, slightly elbow-shaped, and 
about twelve inches long; situated in a tree fork, seven feet up; e^s, 
two fre^h, .83 x .62 in. 

■U. Xtaapa fanllMUrbU nuilouiui (Sdaler). Meiicaa XeDopi. 

Three males, Gatun, November 30, 1911, January 21 and May 26, 
1912. Iris brown, bill black, feet dark blue-gray. 
Found in the forest. 

■H. Selwurui (UktemalNUll (Hartlsub). GiutwoBlOD Sderunu, 

Two males, Gatun, August 20, 1911, and February 22, 1912. Iris 
dark brown, maxilla black, mandible pale brownish-yellow with dusky 
tip, feet blackish-brown. 

Nest found August 20 was elbow-shaped, made of twigs, leaf skele- 
tons, weed stalks, rootlets, etc., lined with fine leaf skeletons and four 
feathers. Eggs, .97 x .64 and .92 x .61 in., glosay white, smaller one 
very sparingly specked with deep rich tirown, larger one more heavily 
marked with spots and specks of olive-brown. 

u ScUts. MnlQUi ScteruruB. 

ii (Sclaler). Nottbera Watfe-bilL 

Male and female, Gatun, July 21, 1912, and March 22, 1911. Iris 
brown, bill blackish, feet bluish-black. 

Found creeping about tree trunlcs in heavy jungle. 

(in.] DseoDjchm tjplo Chcnie. Chenie'i Dechonicun. 

a <Sclaier and S^vio). Faiuuua Ruddy Dendrocincta. 
ri rldfnri (Oberbol»r). Brown Dendrodncla. 

Two males, Gatun, May 21 and August 20, 1911. Iris graybh- 
brown, bill black, gonys light blue, feet blue. 
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In company with the next species on tree trunks ia the forest. 

Itn.f D*DdrocoI>ptM ■aneti'-tbomM luictl-tbomM <Lafre«uye), Bund Wood-Hcwer. 
u puneUculni <Ridiiny). Spot ud-tbrtuted Wood-Hewer 
irence). Liivr«i«'> Wood-Hfwer. 

Two males and two females, May 21 and June 25, 1911 ; March 29, 
1911, and July 21, 1912. Iris brown, bill blackish, feet bluish-horn 
color, 

A rather common forest bird. 

U>. XipborbTSeliui laerimoaiu UdHmotlU (LivrrDce), BWk-«tripal Wood-Hewer. 

Female, Gatun, November 12, 1911. Iris brown, maxilla horn 
color, mandible pale bluish-white, feet hluish-gray. 
Shot from a tree trunk in the submerp^ area of Gatun Lake. 

lUf-i PiooUptM UdwUmim UncMlMp* Uifmsaje. Strnked- beaded Wood-Hpncr. 
m. Cuoprlorhuiililim Tanaiualonall (ChipmiiD). ^'eDe■uetlul Sicklebill. 

Male, Gatun, April 14, 1911. Iris brown, bill light reddish-brown, 
feet fuscous. 

Was pickinc dead wood from the rotted end of a tree limb, searching 
for boring insects or larvie. 

TYRANNID^. 
IW, CopuTui iBUDonotui Lafnanaye. While-backed Copurus. 
Male and female, Gatun, February 18, 1912, Iris brown, bill and 
feet black. 

t). LawnDK'a Spade-billed FIi-<*l(hrr. 
I« CSclater). Equinoctial Fbnlrher. 

Two females, Gatun, December 18, 1910, and August 6, 1911. Iris 
black, bill black above pinkish below, feet gray-blue. 
Found in wild banana thickets and in the forest. 

[Ul.l UiTiicbOCrclui mkrtinattu Lawrence. Yellow-martiaed Flycatcher. 
(Ul.l BhTncbocirelui dnorvlupa (Sdaler). Gray-headed Flycatcher. 
HI. RhTIMbocTClul flatO-oUimeaui Lawrence. Yellow-olive Flycatcher. 

Male and female, Gatun, July 2 and May 28, 1911. Iris brownish- 
gray, bill black above whitish below, tarsi grayish-brown. 

A forest species. 

Nest hung loosely from a branch over the water, composed of a ma^s 
of very long brown fibers, entrance from the bottom, passage extend- 
ing up about eight inches to nest proper, which was compactly built ; 
contained three young May 28. Another nest exactly like this one 
was placed a few feet below, close to the water and contained one egg, 
light reddish-brown, with deeper colored spots forming a wreath_at 
the larger end. The lower nest had been water-soaked. The female- 
specimen was sent to the American Museum of Natural History. 
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M4. Kflopasl* pbosDI mo«oIa Buigi. Fmniiiu PUdd Fljsatetur. 

Male, Gatun, October 17, 1911. Iris brown, bill brown above pale 
below, feet brownish-black. 

Shot from a small hedge near the lake shore. Specimen not in the 
collection. 

US. Todiroatram eliuniiiii ftnltlmiim Bancs. Northein Tody Flyotcbar. 

Male and female, Gatun, February 27, 1912, and April 21, 1911. 
Iris light yellow, bill black, base and tip of mandible white. 

Nest found late in March, suspended from tip of tw^ ten feet from 
the ground, pensile and shaped like an inverted pear, opening on the 
side at about one-third the height. Nest ten and a half inches high 
and three in outside diameter at bottom, made of plant fibers, weed 
bark and fine grasses, covered on exposed side with brown fuzzy seeds- 
Progress in building was very slow but on April 21 it cont^ned two 
eggs, .46 X .63 in. Two other nests contained two eggs each — April 30, 
1911, and June 23, 1912. 

[lU.I TodlTDitnun nigricap* ScUui. BUck-huded Tody Flymteher, 
14T. Todlroatnun lehlitaotiMiM Solater. 8Ut«-beBded Tody Flycatcher. 

Male and female, Pedro Miguel, May 5, 1912, and a male, Gatun, 
February 16, 1912. Iris brown, bill black paler below, feet blue^ay. 

ItU.I OncolWiiU cliwrBlCiilua (ScUtn). Bnt-lulled Flyotcher. 

IM. OncoitolDk oUTMMUm (Lkiiranoe). LAwmn's Beal-UUHl Flyutobcr. 

Two males and a female, March 26, November 3 and November 26, 
1911. Iris yellowish- white, bill dusky paler below, feet grayish. 

Has a peculiar clear note, a short song or trill of several notes. 
Found in the dry jungle and in groves, 

tH. AUtotricciupllullIlUvil (Cabuiii). Piimy FlycHtcber. 

Two males, Pedro Miguel, April 23, 1911, and May 5, 1912, Iris 
j-e 1 low ish- white, bill dusky paler below, feet pale-brownish. 

Found in second growth. Call a trill, resembling the last syllable 
of the Wood Pewee's note {Myiochanes mrens) prolonged. 
Ul. PlproniDrplui olaaciiwa pare* (Banes), Baogi* Pipnimorpbi. 

Two males and a female, Gatun, July 4, November 30, May 14, 
1911. Iris brown, bill black lighter below, feet brownish-flesh, 

A forest species. 

Nest found May 14 hung on a long slender vine between the trunks 
of lai^ trees, about six feet up. A long pear-shaped structure with 
entrance on the side, made of green moss and fine grasses. Eggs 
three, pure white, .58 x .78, .57 x .76 and .56 x .75 in. 
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lit. lOonMitai cdhwMiu OUtmmui Lawnoce. Olivsoeoiu Mlooectce. 

Male, Gatun, August 20, 1911. Iris brown, bill black paler 
basally and below, feet light graybh-brown. 
Found in the forest. 

int.] Laptopofon pUaktiu Csbuiiii. Brown-upped Leptopoaon. 

[1M.1 Laptopofon flkTOrlrani Lvmoee. YcElow-irsen laptopocon. 

|tW.| Capdunpil HbtmU (Lichtuutcin). Yellow Flyntcber. 

tlM-l Tytannlwn* Tillulinui punu (LavTmoe). Leaer Piltry Flyntflbei. 

WT. CunptoatonupiuUlninaftTiTUitn (Solatcr and Salvia). Velloir-baUKd CamptoatODUU 

Two males, Gatun, April 21, 1911, and May 26, 1912. Iris brown, 
bill fuscous paler below, tarsi black. 
Shot from a small tree in an open marshy flat. 

ttS. »i«jt»l« -...rt^iM — titayana lfln\iir\t int) Silrin) Nocthern EUeuU. 

Two females, Gatun, April 21, 1912, and Pedro Miguel, April 23, 
1911. Iris brown, bill fuscous lighter below, feet blackish. 

Found on the edge of swampy thickets. 

Nest found April 23 saddled on a horizontal limb eight feet from 
the ground ; a shallow and compact cup three inches in diameter, made 
of fine rootlets, twigs, etc., covered with green moss and gray lichens 
and lined with dove feathers. Two eggs, .64 x .S6 in., white, with 
small cinnamon-brown blotches and spote in a wreath at the larger 
end. Another nest at Mt. Hope, April 13, 1913, was exactly like this 
one; eggs, two. 

IH . »i«*ni» ohlrlquaDill cUrlqumtll Lawrence. Lawmioe't Elaeaia. 
A male and female, Gatun, July 2, 1911, January 27, 1912, and a 
female, Miraflores, March 5, 1911. Iris brown, bill fuscous lighter 
below, feet bluish-black. 

■M. Leiatm alUooUli (ViuUot). Striped Flyoatclier. 

Male, Gatun, May 2, 19U. Irb brown, bill and feet black. 
Shot on the edge of the jungle. 

r Solatcr and Salvia. Smootb Flycatcher. 

DMUli (Limueui). Ciiyenne Ftycatcfaer. 

Three females, Gatun, January 29, May 21 and July 16, 1911. 
Iris brown, bill and feet black. 

Nest adorned like others of the genus and contained one e^ March 
17, 1912, .62 X .87 in. Another, May 21, 191 1, contained three eggs, 
.63 X .84 and .64 x .85 in. 

Found in a marshy thicket. On January 29 there was a lai^e flock 
feeding in the tree tops in wet woodland. 

lU. HrloMMtM Uwiiili oolumMuui* (Cabsoia and Heine). Colombian Flycatcher. 

Two males and two females, February 12, April 9, 1911, and April 
14, 1911, April 21, 1912. Iris light yellow, bill and tarsi black. 
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A bird of the open, and never found far from water. 

Nest on horizontal stem of a bush leaning over the water, eight feet 
above the surface, constructed of plant bark, weed stalks and grasses, 
lined with very fine grass, bulky but compact, opening on side, nearly 
spherical, six inches in diameter. Contained three fresh eggs April 
9, .64 X .90 and .68 x .94 in., white, finely speckled with cinnamon- 
brown. Another exactly similar nest found April 14 in same situa- 
tion held two fresh eggs, 

IM. HrloKtotM gruudauU Limm», Graj-cappHJ FlyFatchpr. 

ilale, Gatun, July 2, 1911. Iris gray, bill and feet black. 
Nest as in the last species. 
Found in thickets. 

IH. PItMVU* Uctor (Lictatfiuluii). Liclor Plynlcher. 

Female, Gatun, July 9, 1911. Iris brown, bill and feet black. 
Contained an egg nearly ready for deposit. 

[IM.I CoTTPhobiccui alboTltUtui (Uwrenw). Wbite-rioged Flynitcber. 
MT. MrlodrnutM mmculKtui nobllli (Sclster). Noble Flycslctacr. 

Two males and a female, Gatun, November 26, 1911, March 30, 
1913, and November 30, 1911. Another not in the collection was 
taken January 21, 1912. Iris brown, bill black above pinkish below 
with black tip, feet bluish-black. 

Found in the jungle and in clearings along the edge. 

[tW,| BCjrlDdrniatn lutelnnbii Sckter. SutphuivbeUied Flycntcher. 

IM. Hacurnchiu plUnfiu maxleuiiu (Lafreuuye). Boal-luUed Flycitcber. 

Female and young. Ft. Lorenzo, June 2, 1911. Iris brown, bill and 
feet black. 

Nest belonging to these birds was a shallow mass of sticks, thirty-five 
feet up in a tree. 

[ITO.I OnrohoThynehui maileuiiu tratircului BangB. Colombian Royal FtycaCchEi. 

ini.l CnlpodMtai ■ubbruuiutlt <Sclai«). Biowd Flycatcber. 

im.l CDlpcHlMtai minor ScUUi. Lnwr Brown Flycstcber. 

m. Twanolflceui arrthrunu fulTiculsrli (Salvin and GodDiim). Fu1vou»-tbroHt«d Fb'« 

Two females, Gatun and Rio Trinidad, August 6, 1911, March 31, 
1912. Iris brownish-black, bill sooty above whitish below, feet buffy. 
Found in the forest. 

■T4. MiFiopbobiu fuel>ttl« furtUToaui (Thayer and Bsnci). Bian-coloretl Flycatctitr. 

Male and female, Gatun, March 26 and November 3, 1911. Iris 
brown, bill black lighter below, feet black. 

In second growth thickets and in thick jungle. 
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ITS. IlTloOlUil»TlNttuiBtcleaudui(Lii»reDce). Black-tailed Mj'iobiiw. 

Male and female, Gatun, June 25 and August 13, 1911. Iris 
black, bill black above, mandible grayish-blue with black tip, feet 
dark gray. 

In thickets on the forest edge. Nest a pendant bell-shaped struc- 
ture with entrance beneath the passage goii^ up and over into the 
nest cavity; made of dead leaves and fine v^etable fiber, lined with 
vegetable silk and fine fibere. Situated on a branch overhanging a 
stream in the forest. Eggs two, rich deep rufous, wreathed about the 
larger end with deeper shade of the same, .65 x .50 in. 

Another pair found building July 30 had finished their nest by Au- 
gust 6. Eggs two, .64 X .50 and .67 x .50 in. Location and materials 
exactly as in the former one. 

ItTI,] MTiobtiu iKnthopjriu lulpliunlpTiliii (Sclatcr). SuIpliUT-n)ni[i«l Mj-wbiuB. 
•(STT.) Xmpldoiux SatiTanMi (Baird). YeHon-bellitd Fly catcber. 
*[tn.] Btnptdonu rlieteaaa (VidltoO. AcadiaD Flycatcher. 

in*.) Bmpldciiun •Iblculuil Sclats aod Salvin. Wbit«-Uinnted Flycatcher. 
•(MO-l Xmiridoiimi minlmui (Baiid). Lead Flycoleher. 
•tni.] XmpUoDUtXKllUltnUlIl (Audubon). Tnill's Flyeatcber. 
•PSI.I BmpldoiiM trallUl alnonun Brevater. Alder Flycotcfacr. 
•im.) UrloehanM rlahardioikl rlBhardaoaj (SvainniD). Wc*t«m Wood Peveo. 
*(1M.] HjdolhaliM TirMU (LiniKUs). Wood Pewee. 

Male, Gatun, November 3, 1911. Irb brown, bill black above 
yellow below, feet black. 

One of several migrants, calling repeatedly. Specimen not in the 
collection. 

(IW.I MTloOhUlM braCliTtaniu (Sdater). Short-l«ai«d Wood Pewee. 

Two males and two females, Gatun, January 14, 1912, February 
16, 1913, and April 4, 1911, January 1, 1912. Iris brown, bill black 
above, mandible rich yellow, feet black. 

Found in trees in low flat jungle. Note very similar to that of the 
preceding but with weaker accent. 

*[18(.| Krlarchu* crlsitui (Gmelin). Great-cre«ted Flycatcher. 
m. UjFlarcIiiii fanz puumatuli (Lbwkdcc). Panama Flycatcher. 

Two males, Ft. Lorenzo, June 11, and Toro Point, July 23, 1911. 
Iris brown, bill and feet black. 
Found in low bushes along the river bank and seashore. 

m. Mriarchtu nigrleap* Sclaur. Black-created Flycatcher. 

A pair, Gatun, February 4, 1912, and a male, Gatun, November 26. 
1911. Iris brown, bill and feet black. 
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tn, TjTumul dominlctiull dominloaiuli (Gmclin). Gny KincbiitL 

Female, Gatun, February 16, 1912. Bill and feet black. 

*Mf. Tynnniu trmmnf (Unnmu). Kincblrd. 
Female, Toro Point, April 27, 1913. 
A solitary migrant, perfectly silent. 

ttl. Trmuiiu DMluHlwUaat Mtnv» (CkbuU ud Heine). Liohtmuteia's Kinibird. 

Two males and two females, Gatun, December 3, Febniaiy 5, 1911, 
and February 12, March 26, 1911. Iris brown, bill black, feet blue- 
black. 

A very common species In shrubbery along the lake, apparently 
always near water. 

Nest a thin cup of vine stalks and tendrils in a bush, five feet up, con- 
tained three eggs March 20, 1912, .98 x .71, .99 x .70 and .98 x .72 in. 
IM. MoHlToni trrmaoni <Liiuiau>). Swdlon-tuled Flyottcher. 

Female, Mindi, October 29, 1911. Iris brown, bill and feet black. 
Shot from a small tree in a pasture. 

PIPBID.S:. 

nt. Plpra rn»iiUlli lfiiU*ra Bbiwl Southam Yelknr-thighed MuuJdiu 

Three males, Gatun, April 30, August 27, 1911, and February 22, 
1912. 
Found in trees in low flat jungle. 

9M. Pfpn nlutlnK BerlepKfa. Velvety Maoalun. 

Female, Gatun, July 30, 1911. Iris brown, bill black above 
grayish below, feet blue-black. 
A bird of the forest. 

(IM.I Ohlroprlon lkne«oUt» (Walter), ShiriPtailHl Mansldn. 
want (SolaUr). Ruloui Muukm. 
a TiMUmit (GduM). Oould* Muuldn. 

Three males and a female, Gatun, February 22, April 9 and 14, 1911, 
and April 14, 1911. Iris and bill black, feet reddish-orange. 

Always found in f^rly thick jungle. Flies with wing beats almost 
as rapid as those of a hummingbird, seen in shrubs and bushes, never 
high up nor on the ground. Makes a snapping noise exactly like 
knockii^ two stones together and another sound like tearing heavy 
cloth. 

Nest hung on a fork of a horizontal twig of a small bush five feet 
from the ground, a very frail shallow cup, made of strips of plant bark, 
hair-like rootlets and grass stalks. Eggs two, heavily incubated 
(April 14), .62 x .82 in., grayish, heavily streaked longitudinally with 
varying shades of brown. Another nest contained two fresh eggs 
May 7, 1911. 
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aonsoiDM. 

Mt. Tltm MmUuolkto MMtuloMali Ridcny. CmU Ricu Tityn. 

Male, Ft. Lorenzo, February 26, 1911, and female, Gatun, Feb- 
ruary 23, 1913. Iris reddish, bare skin around the eye and base of 
bill red, tip of bill black, feet gray. 

Found along the shores of the lake and river. 

1M*.| batur alUtomiMi (DuBiu). Ftiht'i Ermtor. 
(MM).] PUtn**"!! homoohmui (ScUter). Ons-wlond Becud. 
Mt. pM>h;rhkmphui pol;ohn>ptsrui (iIa«r«lTmitilB (8clit«). Onj^illed Becuii. 

Male and female, Gatun, June 25 and 18, 1911. Iris black, bill 
blue-gray with black tip, feet blue-black. 

Nest found June 18 in a crotch of a small tree twenty-five feet from 
the ground, an enormous pile of strips of dead banana leaves, plant 
fibers, weeds, bark, etc. A small opening on one side. Eggs three, 
two of which hatched the same day. The young are hatched naked 
and blind, reddish in color. E^g^s grayish-lavender, streaked and 
scrawled with deeper brownish. 

Ii Bdalcr. BoioU Becud. 
II (BoddKTt). CinemiDa Beord. 

Male, Gatun, May 26, 1912. Iris brown, bill blue-gray with black 
tip, feet light gray. 

IM. PmIijtIwidI'Iiiu etnnunonMUi Lawmuie. CinnuDoa B«dui1. 

Two males, Gatun, July 4, 1911, and February 22, 1912. Iris 
brown, bill black above, mandible blue-gray, feet blue-gray. 
Found in the forest. 

(tM.l MIcroMcsiu bnuuMlcifiUliu (Limrcan). Btora-npped Tynuuiulet. 

sot. Tpuuiulai alatui nruloidu (Ridcwty). Hiker's Yslbur-croirned TynuiDulet. 

Male, Toro Point, March 3, 1912. Iris buffy-white, feet grayish- 
blue. 

Ml. «l»ini>r«i« (Unurdll mkeUnlnU (Lumncc) . McIIvsioe'i Flyatobn. 

Male, Gatun, July 4, 1911. Iris brown, bill blue-black lighter at 
base below, feet blue-black. 

Found along the forest trail. Has a quaint single call of Flycatcher 
quality. 

I follow Mr. Ridgway in placii^ this genus in the Cotingidte, 
though I cannot but feel that its affinities are with the Tyranoida. 

[Mt,| Upaocn* taOl«Tttinu bolarthrui Scliter ud S>Lvia. Kuloui Lipausu*. 

IMf -1 Latiula unlruta Clwrs Ridtmy. Fuuna UtbruL 

int.] aiiTiUi aUraiTlwui (LmmaMi}. Puiun» Siiytua. 

111. Attlla ettrcapnui aKnopycf* (Bostiparu). 8cU(«t'* Altil*. 

Male, Gatun, July 2, 1911. Iris gray-brown, bill sooty-black 
paler at base of mandible, feet blue. 
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A dull stupid bird, perching high up in the forest. 

[Slt.J Cotlno niittMerll (BcnMonuu). NaUrer'i CoUucs. 
US. QntmlapncTimU (Mallsr). Pucple-thrcwted Pniit Cidr. 

Male and female, Gatun, June 23, 1912, Iris brown, bill blue- 
gray black at tip, feet black. 

It flocks in the forest, a shy species. 

EIBTTNDINID.^ 

*S14. BIparbkTlpariA (LiDDBui). Bank Smlloir. 

Male, Gatun, September 23, 1911. 
Shot from a flock of migrants. 



* (Ltwreaet). Maincrove Snoltow. 

Two males and a female, Gatun, July 17, May 30, 1911, and July 
17, 1911. Iria brown, bill blue-black, feet black. 

Common along the Chagres River, where it neste in holes in partly 
submerged stumps. 

SU. PrgoefaaUdon cTMWUuca (VleiUot). Blue uid White Swalbir. 

Male and female, Gatun, July 7 and 16, 1911. Iris dark brown, 
bill and feet black. 

On the former date a flock was coursing over the lawns and clear- 
ings. On the latter some two hundred were lined up on a telephone 
wire. 

[UT.I ITaoolMlMan UblAlIi (Cunn). Wbite-Uiichcd Snlloir. 



Male and female, Gatun, April 20 and May 30, 1911. 

A common migrant through April. The unusually late female 
Bpecimen showed a breeding tendency, as several eggs were well 
Started. It was associated with a flock of Iridoprocne aVnlinetUa. 

■1>. Proffna dulTbaa eluljbsk (Gmelin). Gnr-bnutcd Mmrtiu. 

Male, Gatun, February 4, 1912. Another wa3 obtained at the 
same place April 13, 1911, but is not in the collection. Iris brown, 
bill and feet black. 

Nest in holes usually inaccessible on account of the mud and water. 

*1M0.| PatroclMlldon lunlfroiu tMhUu ObeibolHr. Les»r Cliil Swaltmr, 
■Kk. SMcldaptarjx laripaiiiili (AuduboD). Baucb-winsal Sv*llo<r. 

A male, Gatun, December 18, 1910, is typical of this species except 
for a slight subterminal dusky blotch on the longest under tail coverts. 
It is quite uniform above and is thus distinguished at a glance from 
specimens of S. ridgtoayi. This occurrence is apparently farther 
south than any previously recorded. 
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Stl. StalgldoptalTxraflooUlinTapnl'U* (Lftwimse). Fuuma Rouch-iriDsed Swallow. 

A male and two females, Gatun, July 9, 1911, and June 3, 1912, 
November 5, 1911. Iris brown, bill and feet dull black. 
The last specimen has two pure white quills in the wing. 

POIAOPTILLDM. 

in. PoUoptilK mpweilUf 1« (Uparolllkrii Lawnnee, Lawreiuw'a Gutcalchsr. 

Male, Gatun, Januarj' 1. 1912. Iris brown, bill black, mandible 
blue-gray at base, feet black. 
Found in second growth. 

TROQIjOD y TID.2I. 

ISU.l HalMdrtM klbobrunnmii L&vnnn. Whit«-li«iled Cactiu Wren. 
nt. ThiTophlliU modMtui alutui Buci. Puuma Wnn. 

Two males, Gatun, April 30 and December 24, 1911. Iris golden 
brown, bill black, mandible bluish-^ay with black tip, feet blue^ay, 
In thickets near the jungle. 

im.] TblTophlliii nifklbui euUDanottu Ridcway. Cbeatnut-buked WreD. 
m. Thiyoitlilliu c^bnlthU nlbnJthU (Lawrenw). CalbniUi'* Wnm. 

A pair, Gatun, June 23, 1912, and a male, Gatun, April 14, 1912. 
Iris reddish-brown, bill dusky paler below, feet blue-gray. 
In thickets. 

MT. t^jy-phitn. Mrff»fn. .^^^n^^. ^r f —p^.,-..) Bay Wren, 

Male, female and nestling, Gatun, February 18, March 15, 1911, 
and July 28, 1912. Iris reddish-brown, bill black l^hter below, 
feet black. 

Found in heavy undergrowth in damp jui^le-thickets. Song 
loud and ringing, resembling that of Thryotkorus ludovieianiis, but 
much longer. 

Nest a loosely built elbow-shaped affair, made almost entirely of a 
round-stemmed grass and lined with finer stems of the same, a few 
coarser stems and reddbh-brown vine tendrils on the outade. Loosely 
placed in vines, four feet up, by a stream; contained one fresh egg, 
July 28, measuring .90 x .59 in. 

m. n«|todrtMmiueuliuliuiiiUtui{Bunl). Puum* Houm Wren. 

Male and female, Gatun, February 26, 1911; male, Gatun, Sep- 
tember 17, 1911, and female and young. Ft. Lorenzo, June 11, 1911. 
Iris gray-brown, bill and feet brown. 

In thickets along the lake shore, cocoanut groves, etc. 

A nest was built in a Hoating boathouse, on a beam under the roof, 
made of weed stalks, small twigs and a few feathers inside. Also 
contained a small cast snake skin and part of a kodak film. The 
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first two eggs were destroyed and three more were laid June 5, light 
pink heavily speckled with rufous brown with wreath effect at large 
end, .74 x .56 and .75 x .55 in. After these were taken three more 
were laid and hatched. The boathouse was moved two hundred 
yards after the nest was built, but the birds were not disturbed by 
the change of location. 

n*. Huil<Kirhliupnnth*l*ue»plttl*r) (Clwtrie). Pittiar'i Wood Wrea. 

Male, Gatun, February 22, 1912. Iris brown, bill and feet black. 

UO. LcncoUidi kwnncil (Sclkter), LmirRn»'i Miuiciu Wren. 

Male and female, Gatun, July 30, 1911, and April 9, 1911. Iris 
brown, bill bla«k, feet light brown, bare skin around the eye bluish- 
green. 

A bird of the jungle. 

Nest found in low wet forest two feet from the ground on May 7, 

1911. It consisted of a long tube or tunnel with the neat proper 
at the far end, built of sticks, twigs and dead leaves, lined with grasses. 
Eggs two, .65 X ,92 and .65 x .89 in., white, very finely and sparingly 
speckled with brown, one almost immaculate. 

[1I1.| Pbaufapadliu hrpnTthrui (Sftlvin Bnd Qadmaii). Tsway-belli»d Wnn. 

m. PbsUfapwUai tuetato-nntrli klblcnlkrli (Sclatsr). Pmama Blsck-bsllied Wrao. 

Male, Gatun, June 25, 1911. Iris bright brown, bill black bluish- 
gray below, feet bluish-gray. 
Shot in a jungle thicket on a small stream. 

nU.| Mlcroiwroulat luwdola ShIvid. Pimaiu Miihtincale Vfrra. 

MrutDjQ. 

Ii (Linnaiu). Catbird. 

TURDID.^. 

■ (Bonaparte). Bonaparts's Thrush. 

Male, Miraflores, March 5, 1911; female, Pedro Miguel, May 5, 

1912. Iris dark brown, bill dark yellow greenish at base, feet pale 
yellow. 

Call note resembles that of the American Robin {P. migratorius). 
Frequents tall trees in the jungle. 

Nest in fork of a small tree in second growth timber, twelve feet 
from the ground, Pedro Miguel, April 23, 1911; a typical cup with 
base of weed and cattle manure, and built of twigs, straw, dead leaves 
and moss, with a lining of rootlets and tendrils, f^gs three, fresh, 
.86 X 1.24 and .88 x 1.23 ins., greenLsh-blue heavily marked with 
various shades of brown, mainly at the larger end. 
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Another nest in 8ame vicinity, May 5, 1912, contaiocd three incu- 
bated eggs, 1.12 X .83 and 1.13 x .84 ins. A third set of three meas- 
ured 1.04 X .72 and 1.06 x .73 ins. 

[tic.] Pluiuticui obiolatui (Lawrence). Lawrence's Thruih. 
*(m.| HTloeioUk uitulkto nnlnionil (Cibuiia). Olive-buked Thnuh. 
*(US.| HjrloolDhlA fmoawMiu fiuouMiu CVieiUot). Veery. 

VtBBONID.^. 

an. nrMMrlTaflftTDTlildlaB»TOTlridUCtuaiD. Yellov-creeD Vireo. 

Male, Agua Clara, May 19, 1912, Iris red, bill and feet pale 
blue-gray. 

•(MO.I VSttOtfin ollnoM (LiuoMU). Red-e>-ed Vireo. 
*(M1.1 LaniTlrM flaTUnni (Vieillot). VellaT-lhnuied Vireo. 
Ul. PMih7irltlaTliidllUra(L&«reDce). Yel[oir-f reen Picbyiylvu. 

Male, Mt. Hope, February 22, 1913; female, Gatun, May 30, 1912. 
Iris whitish yellow, bill and feet pinkish. 

au. PkehjiylTlft auntntlUroiu auntntUlToiki (Lawreace). I.s<rreDcc's Pacbytytvin. 

Male, Pedro Miguel, May 5, 1912. 
Shot from a tree in a wild banana jungle. 

Mt. PkotaTiylTU dwurtaM (Bansputc). Gny-headed Pochysylvia. 

Male and young, Gatun, July 4 and June 25, 1911. Iris dark 
brown, bill gray-brown, feet bluish^ray. 
Found in the forest. 

IHC.I TIrwbUtliu pulohsUiu Ttiidlmp* ttidiwHy. Pbdiud* Shrike- Vireo. 
•OM] BcmdireUlk CMlniram Vieillot. Cedar Waiwinf. 
[HT.I AnUiat parrtu Lairrenee. Panania Pipit. 

MN10TlLTID.ai. 

•Ul. HuiatUt* ntik (LinnBiu). Black and Vhitt Worbler. 

Male, Gatun, March 26, 1911. 

*Stt. PTDtsnaUrladtnft (Boddaart). Prothoootaiy Warbler. 

Male, Toro Point, October 1; female, Mindi, October 7, 1911. 

*[*I0.| TormlTOr* «lurj<optara (LinoEiu), Golden-ndnKed Warbler. 
*t>il.| VarmlTOn pangrliu (Wilnn). Tenneuee Warbler. 
*lUt.] DendrolumMIwU* (Wilson). Mainolia Warbler. 
*(Btt.) DrndrcrioK ooronkta (Linncua), Myrtle Warbler. 
*[SM.l DandroloK tItmu (Gmelin). Black-ihtoaled Green Warbler. 
*[»e.l DMidroio MTulek (Wilwin). Cerulean Warbler. 
ISM.) Dnulrolok ftura (Mailer). Blackbumlan Warbler. 
•UT. Dvndralek pani^milek (Unnnu*). CbeetDut-eidcd Warbler. 

Two males and one unsexed, Gatun, March 31, 1911 (molt com- 
pleted), February 4, 1912 (molt begun), February 22, 1912. 
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*SW. DcndrolCB c— toim (Wilson}. Bay-br«Ml»d Wtiblw. 

Three males, Gatun, November 3, 1911 (2), and Toro Point, April 
27, 19J3, and one uasexed, Gatun, February 16, 1913. 

*nf. Dandndu >atiT> aeatin (GmcUn). YsUaw Vubler. 

Four males and two females, Gatun, March 26 (2), March 29, No- 
vember 5, 1911, and August 29 and December 24, 1911. 

aU. DVQdrolMi (ritiiaolioridat Baiid. Psnuna Yellow Wuliler. 

Four males, Mt. Hope, February 9 and August 31, 1913, and Toro 
Point, July 23 and October 1, 1911. Iris black, bill and feet olive- 
brown. 

In bushes along the shore. 

*M1. OporomU tonOMni (WUbd). Kiatucky Warbl«r. 

Female, Gatun, February 22, 1911. 

*M1. Oporonall phUada^lila (Wiboo). Mouminc WsrUer. 

Male and female, Gatun, April 7 and 14, 1912. (Male not in the 
collection.) 

[SU.I Oporanili tolmM (TownKod). HeOilliTn]''! Wubter. 
■M4. Salunis ftDTOcq^ut (Tiiianiu). OvenUrd. 
Female, Gatun, November 26, 1911. 

^IM.I atfunu tnoUctllfc (VitillM). Louioao* W»ter Thruih. 

*>M. Soiunn iwT*bono>D*li lUnboraCKicU (Gmelinl. Wttet Thnub. 

Male, Gatun, March 29, 1911; female, Gatun, April 14, 1911. 
Found regularly aU winter. 

*MT. WUtonlK e»ind«mto [Liuwu). Cuuda Wubler. 

Male, Gatun, April 28, 1912, 

1M1.I WUwnl* CdtclDk (Boddurt). Hooded Wftrblsr. 
*1W. B*toplu(« mttoUU (Liniwiu). Reditart. 

Three males, Gatun, March 26 and November 26, 1911, April 28, 
1912; female, Gatun, April 14, 1912. 

no. Baillmitanu raOfronl mMoOhiriui (Sctster). Sclatw'i Wubler. 

Male and an unsexed specimen, Gatun, April 7, 1912, and Pedro 
Miguel, April 23, 1911. Iris brown, bill fuscous, feet light flesh-color. 

m. BatUtutanu wniloarTliiui t*tmii*Ii«Ii (SbiriK). Bufl-nimiwd Wublar. 

Female, Rio Sin, March 31, 1912. Iris brown, bill blackish. 

Frequents river banks and overhangii^ tree-roots. Flits its 
wings like a^^Kinglet (Regvlus), flashing its bright rump. Has a beau- 
tiful clear ringing song, somewhat like that of the Ovenbird {Sdunts 
awocapillus), but more striking because the crescendo rises higher. 
The bird also walks like an Ovenbird and feeds along the water's edge 
like a Water Thrush (5. voveboracensis). 
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*|m.l Sunelodla Indorleluu (LiniuBiu). Rosc-breut«d Croabeak. 
111. CjuuMHUiwia eoncrtta gjummuu Ridswui'. Puiiuna Blue GroBbeak. 

Tn-0 maiea and a female, Gatun, July 30, 1911; August 11, 1912; 
June 18, 1911. Iris brown, bill bluish-bom color, feet black. 

Nest a frail cup of fine twigs lined with vine tendrils in crotch of 
bush five feet up in a thicket. Eggs two, bluish-white, wreathed 
heavily at the larger end with reddish and purplish brown, .82 x ,71 in. 

A bird of thickets and heavy forest. 

■Tt. Orrioborui fimaraiu Sclatei. le—ar Rios Qroebeak. 

Male, Ft. Lorenzo, June 21, 1911. 
Associates with the next, 

3TI. SpomibUkMUltk (BoiUiiMuiji). Hklu' Swdeatn. 

Three males and three females, Gatun, March 22, April 13, De- 
cember 24, J911; June 25, 1911, June 2 and August 11, 1912. Iris 
brown, bill blackish-horn, feet gray-brown. 

Nest a thin-walled cup, made entirely of fine reddbh-brown tendrils, 
situated in the terminal twigs of a small sapling, fifteen feet from the 
ground. Eggs two, heavily incubated (June 25), white, very heavily 
marked all over with brown and with some wash of lavender at the 
larger end, .66 x. 51 in. Anothernest August 11, 1912, contained two 
eggs nearly fresh, .69 x .53 and .70 x .53 in. 

Occurs in flocks of a dozen feeding on seeds in grass and shrubbery 
in open places and in second growth. 

[tn.] Sporophlte iriMft Hhlitkoca [LawreoDe). Slsle-oolond SaedwUi. 

im,] SporophUk mlnuU lolnuU (LimiBiu}. Minuti Seeduter. 

isn.j Sporophlla ffuttunlU (Ldohtcaitciii}. Yalluw-bellied Beedaater. 

B». Tluli ollraow piuUla (6inin»D}. Meiieaii Oruaquit. 

Male and female, Gatun, December 24, 1911, and April 7, 1912. 
Irw brown, bill hom-brown, feet gray-brown. 
Common in second growth. 

ata. ToI>tiiil>)Muliiiiplani]«u (Vieillot). Blue-black QnaH]ui(. 

Three males and two females, March 22 and November 26, 1911, 
July 21, 1912; April 13 and December 24, 1911. Iris black, bill black 
above bluish below, feet blue-black. 

Flocks with Sporophila aurila. 

Nest (July 21, 1912) in clump of weeds, two feet from the ground, a 
frail thin-waUed cup of fine vine tendrib or rootlets. Eggs two, fresh, 
pale blubh or greenbh-white heavily spotted with brown, lavender 
and burnt umber, denser at the larger end, .69 x .51 and .68 x .51 in. 
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Ml. ntrliu ironni (linnsiu). Sl>te4olond Qnabeak. 

Male, Gatun, June 25, 1911. Iris dark brown, bill salmon-pink, 
t&Tsi dull black. 
Found in clearing in the forest. 

£SS3.] CUTothraustM poliogaatar tOpulwU Ridcwny. Leaser BLahop OroAeik. 
tM. S«ltotor aaraoUM InMnMdliu (Laimaiec). Fuuunik BuS-thiMtid Balutor. 

Female, Gatun, April 30, 1911. Iria greenish-brown, bill black, 
feet fuscous. 

Nest (April 30) In shrubbery in clearing two feet up, a bulky com- 
pact cup set on a light base of sticks, made of strips of banana leaves 
and plant bark and lined with brown rootlets and vine tendrils. 
Eggs two, neaily fresh, blue with a few spots of black in a wreath near 
the larger end, .72 x 1.03 and .75 x 1.01 ins. 

A common species in thickets adjoining the forest; very quiet. 

Mt. Skltktor atrioepi UMrtMO* Banc*. PtiUUDk BUok-beuIed Salutor. 

Female, Agua Clara, March 12, 1911. Iris brown, bill black, feet 
grayish-hom color. 

A fairly common species. Has a loud and peculiarly harsh call. 

Nest (April 30) three feet up in a shrub grown over with vines, a 
rather small open cup. Eggs two, bluish-green wreathed with black 
at the larger end, 1.13 x .76 and 1.12 x .79 ins. Another nest in 
same sort of situation (March 24, 1912), made of weed stalks and 
tendrils, contained two fresh eggs, 1.07 x .76 and 1.06 x .75 ins. 



li lathmlcui (S<rlBt«[). Panuiia Slndud Saltslor. 

A male, Pedro Miguel, May 5, 1912, and female, Tabernilla, April 
18, 1911. Iris gray-brown, bill black, feet pale brown. 

ISST.I latoacalinu* pMlfarlk ero«*iu (Jouy). Ceotrml American Gold&noli. 
*tM. BvlMt unorleuim (Gmetui). DickcinaL 

Male and two unscxed specimens, Gatun, June 16, March 16 and 
February 18, 1912; male, Miraflores, March 5, 1911, and female, 
Mindi, October 15, 1911. 

March 16, a flock was seen along the river bank; the others were 
alone. 

m. Aimaimovt eonlioBIrt* ooulmitili (Bonapute). Lafreanaye'i Spunic. 

Male, Gatun, April 18, 1911; female, Ft. Lorenzo, June 11, 1911. 
Irb light brown, bill black lighter below, feet gray-brown. 

Nest (April 18) in a tussock of grass against a stump about a foot 
from the ground, an open cup of dead leaves, strips of bark and weed 
stalks lined with lightr-brown rootlets. Eggs two, plain white, .71 x 
.93 and ,72 x .93 in. Two other nests (June 2 and June 11) were 
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found, but of same materiab, one in a shrub six feet from the ground. 
E^s, two in each, were fresh; those in the latter one were larger, 1.06 
X .72 and 1.05 x .74 ins. 



<uuy«. Onnga-billed Sparrow. 

Male, Gatun, August 27, 1911. Iris brown, bill salmon-red, feet 
pale brown. 
Found in the forest. 



ni. Co«r«bt mwlimnt (SclaUr), Maiicui Bui>DR-quit. 

Three males, Gatun, April 4, June 25 and November 3, 1911. Iris 
brown, bill and feet black. 
In thickets and second growth. 

m. Dbenla caruu tdtrwnadu (Lavreiice). tlhiuDuinc Docnii. 

Two males and two females, Gatun, June 4, November 26, 1911, 
and July 2, 1911, April 7, 1912. Iris reddish-brown, bill dull black 
above paler below, feet light brown. 

Found in the jungle as well as in groves. 

tU. Ctumopm cju1«iu (Lionaus). Blus Honey-CrEcpcr. 

Two males and a female, Gatun, July 2, 1911, April 14, 1912, and 
December 24, 1911. Iris brown, bill black, feet red. 
Common in second growth, 

\fU.] CnnarpM InddlU (Sotater and Salvin). Sbioiuc Honey-CrHcier. 

m. Clllon>phuiwipiMKIUt«iasUli«l>(SolBter). Naithem Green Haney-CreejMT. 

Female, Gatun, June 4, J911. Iris brown, bill black lighter below, 
feet bluish-gray. 

nC. Tuuwn OTUilioiMi (Scls(«). Thick-billed Euphonia. 

Two males, Gatun, November 3, 1911, and April 4, 1912; male and 
female, Mindi, October 22 and September 17, 1911; male, Toro Point, 
March 3, 1912, and male, Mt. Hope, June 1, 1913. Iris brown, max- 
illa black with a bluish spot on each side, mandible bluish-gray, feet 
dark gray. 

Seen frequently in second growth and in trees in open ground. 

[»T.l Tuufn lulTlerlH* (ScUlsr). FulvouB-venled Euphonia. 
(IM.) TUMtn lUtalupiUa (Cabaoin). YpUav-crowncd Euphonio. 
[m.] Taiu|t> minutk humllii (Cabanis). White-Tested Euphooia. 
400. Tftn^an laxriib fumy (Lalreaoaye). Mrs. Witaoa^a Tanacer. 

Male, Mindi, October 15, 1911, and female, Gatun, April 30, 1911. 
Iris brown, bill black, feet blue-black. 
Usually seen on the edge of the jun^e. 
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<01. Tuic>nlnonuta<Gout(l). Plu'n-oolora] Tuucsr. 
Male and female, Gatun, April 7, 1912, and May 30, 1911. Iris 
brown, bill black blue-gray below, feet biue^ay. 
Found on the edge of the jungle. 

(Ml. I Tkacuk ■TToloidai (Lafreuaye). Bliw-runiped Green Tanicer. 
(MS.) Tuickn IftTtnift (Cwin). LBviois's Tsnicsr. 
«M. Thnupii euu euu (Siraiiuoa). Blue Tiui«c«r. 

Two females, Toro Point, April 2, 1911, and also taken at Gatun, 
March 2, 1911. Iris brown, bill black above blue-gray below, feet 
dark grayish-blue. 

A fairly abundant bird in thickets and cocoanut groves. 

4M. ThnnpU ptHaxnua HKlanOpttn (SotaUr). Bluk-winced Tuaicer. 

Three males, Gatun, March 2, 1913; Toro Point, July 23, 1911, and 
Ft. Lorenzo, January 7, 1912. 
Found in cocoanut groves. 



Lnl Lalntatye. Bouapute'i Tuuger. 



MT. BunphoMluj Ictaroiutu* BoiuptMta. YaUow-rumped Tuucsr. 

Male and female, Gatun, February 12, and a female, Gatun, April 
30, 1911. Iris reddish-brown, bill light blue with dark edges and tip, 
feet dark blue. 

Common in thickets aloi^ the edge of the jungle. 

Nest five feet up in clump of shrubbery, a very compact cup, made 
of %Tnes on the outside, dead leaves, plant fibers and finally a lining of 
brown and black rootlets. E^s two, nearly fresh (April 30), blue 
with heavy blackUb blotches on large end forming a cap, ,67 x .93 in. 
Another nest (May 14) exactly the same, with the same sort of vine 
wrapped around the outside. E^gs two, fresh, .73 x .95 in., blue, with 
black spots more scattered. 

«M. BuDPhooaltW dlmldlatut liUUDlOul Ridcwoy. Puunu Crinumi-buked Tuucer. 

Three males, Mindi, September 17, 1911; Tabemilla, March 19, 
1911, and Gatun, April 5, 1912; two females Ft. Lorenzo, June 21, 
1911, and Miraflores, March 5, 1911. Iris reddish-brown, bill black 
above, mandible white for basal two-thirds (uniform dusky in female), 
feet black. 

A fairly common species in thickets. 

Nest a frail shallow cup, made of strips of plant bark and dead 
leaves, lined with finer grass stalks and a few black hairs, ten feet up 
in a bush. Eggs two (June 11), blue, with irregular spots and scrawls 
of black about the larger end, one much more extensively spotted than 
the other, .96 x .66 and .96 x .69 in. Another nest (March 3, 1912) 
at Toro Point contained two fresh eggs, .94 x .70 in. 
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*[*n.) PiTUiCB rubn rubra (Linnciu). eonunei Tansger. 
*|U0.| Plnuica nrtbronulu (Vidllot). Sculet Tuwcer. 
411. Fhotnlcothraupli fiuclokuda Cibania. DuBky-Uiled Ant-Tuiiger. 

Two males, Gatun, May 30, 1911, and January 21, 1912; two others, 
Agua Clara, March 12, 1911, and Mt. Hope, June 1, 1913; two fe- 
males, Gatun, May 14, 19U, and Agua Clara, March 12, 1911. Iris 
brown, bill black (brown in female), feet gray suffused with pink. 

Found in thickets and in the jungle. It has a guttural scolding 
note somewhat similar to that of a wren but with more volume. 

Nest in a cluster of orchids on a vine eight feet up; a cup made of 
dead leaves wound tightly with green vines and lined with brown 
rootlets. Two fresh eggs (May 14), glossy white, .66 x 1.01 and .65 x 
.95 ins. 

Stomach of one of the birds contained many insects, a few seeds 
and a small snake. 



|«U.)E 
41). TaehrphouiU rnfoa (Boddurt), Boddurt'a TaiuKer. 

Male and female, Tabemilla, April 8, 1911, and female, Gatun, 
May 7, 1911. Iris brown, bill and feet bluish. 

Nest (May 7) in a clump of leaves of wild banana two feet from the 
ground. Eggs two, , 70 x. 94 and . 71 x. 96 in., gray spotted and scrawled 
with black ver>- much like those of Agelaius phamceus. 

Ui. TMihTphoniiiluotaoiuiLtftonayeuidD'Orbiciiy- Wlut»4houI(9ued Tanaif r. 

Male, Gatun, February 11, 1912. Iris grayish-brown, bill black 
with wedge-shaped blue spot on the sides, tarsi blackish-slate. 

[U(.] TadvphoDu* dalatarll Latrasoaye. Tawii]r-er«Ucl Ttaafa. 
*U. BacomaUl etlstete (DuBiu). Gr*y-cregt«d Tanagcr. 

Two males, Gatun, February 5 and July 9, 1911, and an unsexed 
specimen, March 3, 1912, Iiis reddish-brown, bill black, feet flesh 
color. 

Found in thick undergrowth of jungle. 

Nest a loosely built cup, formed entirely of slender round fibers and 
very fine reddish-brown tendrils, situated in a bush. Two eggs, 
partly incubated (July 9), gray, heavily marked with blotches and 
smears of smoky-brown and blackish, .94 x .70 and .92 x .69 in. 

|417.] Mltmcpllicut euillll Lawrence. Caiain'* Tauter. 
«U. UuxllIMClehte raM> Mlmta Sidfray. Panama Thiuah Taoacer. 

Two males, Tabernilia, March 19, 1911, and Pedro Miguel, May 5, 
1912; female, Mt. Hope, February 20, 1913. Irk light brown, bill 
blue-gray dusky at base, feet bluish-black. 

Found in thickets. Song very striking; a loud clear whistle of two 
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notes or syllables, repeated several times. More often two birds near 
together sing at the same time, but in a different pitch, as if one song 
was an accompaniment to the other. 

I follow Dr. Hubert Lyman Clark in placing this bird in the 
Tanagrids and have altered Mr. Rldgway's vernacular name "Thrush 
Warbler" as su^ested by Dr. Clark (cf. The Auk, 1913, p. 11). 

lOTBBID^. 
|41f .] ZarhTnchui int(l<ri mclwl (Grsy). WHJfr'g Onip«nd(ili- 
(U0.| OjnuHMtliiop* moiit«iuiii» (Latoa). Monteiuniii OrapenduU. 
|U1.) Cadcu mlororhjneliui (Sclater uid Salvin). BnuUl-bUled Cuiqiie. 
411. Cadeui TttoUlDO* L^wnace. LivrecM'* Cuiquc. 

Male, near Agua Clara on the Trinidad River, March 12, 1911, 
Iris bright blue, bill light lemon-yellow, feet black. 

One of a flock that were building nesta in a fair-sized tree on the 
river bank. Many nests were under way, but none advanced enough 
to judge of their size. 

UI. Cuddli oilifTora TiolM Buiga. Cdombiui Rice Gnckle. 

Female, Gatun Lake, July 16, 1911, Iris buffy-yellow, bill and 
feet black. 

Shot from a tree top; was alone. 

*|414.t DoUcIuinTiaiTilTonii (LiDosiu}. Bobolink. 
tW. Ambljcvcot holDMTkaiU (LichtauUin). Frevnl'i Cacique. 

Female, Gatun, February 5, 1911. Iris very light yellowish- 
brown, bill light greenish-yellow, feet bluish-gray. 
An inhabitant of the jungle. 

IIM.I LaUMi mUiUiU (Linnsiu). tted-breutcd Blukbird. 
*[41T.| Ictanu ipucini (Linnciu). Orchard Oriole. 
*[tU.] Ictarui Cklbulft (Lioncuja). Balllmon Oriole. 

ItM.J Ictarui flrandU Cauin. Giraud'a Oriole. 

410. letsmi mMomalai iklrlnll (Cauin). Salnn'i Oriole. 

Three males, Gatun, February 18 (2) and 22, 1912; two females, 
Gatun, May 14 and 28, 191 1, and a male, Toro Point, August 4, 1912. 
Iris brown, bill bluish-gray darker on culmen, feet graybh-blue. 

Found in wild banana thickets and in trees. 
[411, 1 BIcfMiultoaliu major nucraurui (Swainaao). Great-toiled Gr*ck1e. 

OOBVID.M 

411. CTUWOonx BlBiilJ (alwlonl Rid«way. Talamuico Jay- 

Male, Gatun, January 1, 1912; another not in the collection was 
secured August 13, 1911, at the same place. 

Found in the forest in small flocks, shy and hard to approach. 
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November 19. 
Thomas H. Fenton, M. D., in the Chair, 

Twenty-seven persons preseot. 

The Publication Committee reported the presentation of papers 
under the following titles for publication in the Proceedings:^ 

"On the generic position of Sonorella wolcottiana," by H. A. 
Pilsbry (April 30, 1918). 

"A new Characin from Paraguay," by Henry W. Fowler (May 2, 
1918). 

"Two New Shells from Haiti," by E. G. Vanatta (July 1, 1918). 

"Birds of the Panama Canal Zone, with special reference to a 
collection made by Mr. Lindsey L. Jewel," by Witmer Stone (October 
10, 1918). 

"Mollusca of the Southwestern States. IX, The Santa Catalina^ 
Rincon, Tortillita and Galiuro Mountains. X, The Mountains of 
the Gila Headwaters," by Henry A. Pilsbry and James H. Ferriss. 
(November 8, 1918). 

A paper entitled "The Northeastern Florida Coast Revisited," 
by Clarence B. Moore, was presented May 6, 1918, for publication 
in the Journal, completing the sixteenth volume of the second series. 

The deaths of the following members were announced : — 

Frank Miles Day, 

William F. Dreer, 

Theodore H. Conderraan, 

Isaac Norris, M. D., 

William F. DuBois. 

The following was ordered to be published : 
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HOLLITSCA or THI lOUTBWXSTIBN STATES— tZ, TBI SAHTA CATAURA, BtK- 
CON, TOBTILLITA AITD QAUUBO HOUMTAIHS. Z, TBI MOONTAIIH Of 
THI OILA BUOWATna. 

BT HENRT A. PIL5BHT AND JA8. H. FERRISS.' 

The Santa Catalina, in Pima County, north of Tucson, is one of 
the large ranges of Southern Arizona, about forty-five miles in length, 
including its Taoque Verde and Bincon outliers, with an extreme 
width of twenty-five miles. Mount Lemon with an elevation of 
9,150 feet b heavily foreated with yellow pine, quaking asp, cork 
bark fir (Abies arizonica), Doi^las spruce (Pseudotsuga mucroncUa), 
cypress (Cupressus arizonica), other cooiferuus trees, large oaks 
and an alder as tall £is a pine. The male fern and the brake stand 
here four feet in height. The Douglas spruce are eight feet in diam- 
eter. There is a forest gloom at mid-day, and a ground covering 
indicating a timber growth of many years without interruption by 
fires or lumbering. Winter often brings ten feet of snow. With 
numerous trout streams, it baa the attractions, summer and winter, 
of the deep forests along the Canadian border without their annoying 
insects. 

In quantity and number of species of the smaller snails the north 
slope of Mount Lemon has the best record so far. The odor- 
shooting, rough-coated Sonorella also is here in large numbers under 
the fallen bark of the Douglas spruce and the dead pole-s of the quak- 
ing asp and cork bark fir. Unlike bb brethren with a polished coat, 
this snail seeks food and cover similar to those used by the Polygyras 
of timbered areas in the Mississippi valley and eastward. 

The humid forest conditions of the region around Lemon Mountain 
prevail at Soldier Camp, Kellogg's Peak, Alder Canyon, Alder 
Springs. The Spud Kock Ranger Station and other high peaks of the 
Rincon section, except in lacking cork bark fir, also follow Mount 
Lemon closely in forest conditions. They have the large oaks and 
conifers, the quaking asp, and the heavy floor of humus underfoot, 
but not quite as many snails. 

In the valleys of Bear Wallow and Sabino creeks, at the heart of 
the Santa Catalinas, the Arizonians of lower and hotter levels have 
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built villages of summer cottages. It is about a full day's journey 
from Tucson on horseback. A small saw mill fumisiies building 
material for this summer society, for a sanitarium now under coa- 
structiou and for the copper mines over the ridge at the foot of Marble 
Peak. 

Except in the valley of the San Pedro river and the village of 
Oracle only a few miners, ranch men and forest rangers are to be 
found in all this group of ranges. There are more bears and mountain 
lions than people. 

The southern slopes of the Catalinas, the foot hills and mesas, and 
the Galiuro and Tortillita ranges are not heavily forested. At best 
it is low, open woods or desert shrubbery, through which the granite 
rocks and precipices glisten in the sun. The soil is dry, though 
often covered with fallen leaves and growing v^etation. A few 
Sonorellas and some of the smaller snails may be found at all alti- 
tudes in the rock slides, the talus, on all sides of the mountain, and 
in any kind of rock, especially smooth and stratified rock; sometimes 
also under fallen timber, or in small piles of boulders. 

In the dry season, among dry and hot rocks, dead shells will be 
the rule. Here one must dig a full eight hour day for a hve one. 
We find a two-foot bar of half inch octagonal steel very helpful. 
The bar should have a two-inch chisel edge flattened out at each end, 
one of these turned at a right angle like a hoe. It will weigh one and 
three-quarter pounds; a good digger, a jimmy for rock work, and a 
helpful staff in steep and rough places. 

SonoreUa is something of a rambler, more so than Ashmunella or 
Oreokelix, and upon damp days scouts may be met out in the fallen 
leaves far from their rocky homes. Often single, dead, lie along the 
traib where there is no shelter in the vicinity for snail kind. In 1913, 
on the south side of the Santa Catalinas in the dry season, day after 
day but one or two living Sonorellas were found. It was the same 
about Brush Corral Ranger Station, on the north side, in the rocky 
slides of the canyons nearly on a level with the river. In one of 
these slides of three or more feet in depth, three hundred good 
"bones" were found but none alive. It was also the same kind of 
collecting in the Galiuros and the Tortillitas in the winter of 1917-18. 

A small deep slide of "porphyry" or shale, shaded partially with 
rose bushes, elder or gooseberry bushes, makes an ideal home for the 
Southwestern snails. 

The Galiuro range, in Graham County, and the Tortillita range, 
in Pinal County, as yet unsurveyed, seem to have an elevation of 
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about 7,000 or 8,000 feet, granite or other igneous rock prevailing, 
and with but a little timber. A few ledges of sharp-pointed limestone, 
dolomite probably, bad no attraction for the snails. The entire 
region at present is inaccessible except to horsemen and pedestrians 
and these should carry their own food and shelter. We did, and 
lived like kings before the war. 

One of us (Ferriss) collected a few days, less than a week, in the 
Santa Catalinas, Mount Lemon and Soldier Camp, in 1910; again 
much of the time from May to October in 1913, on the southern 
slope, around Mount Lemon, Soldier Camp, Marble Peak and on the 
northern mesa, about Brush Corral. Again a month was spent in 
1917, at Sabino Basin, Bear Creek, and Brush Corral, the Eincon 
Peaks and the Galiuros. The guide, Frank Cole, on a hunting trip, 
brought in Sonorellas from the Tortillitas and from the Cafiada del 
Oro section of the Santa Catalinas. Many inviting prospects in 
these mountains remain neglected. They surely contain species 
still unknown. 

Life is rapid in snaildom, decay a slow process in an arid climate; 
and possibly these fat cemeteries in the basements of Sonorella 
slides merely represent the natural death rate of many years. It 
may be that one living inhabitant to one hundred skeletons is the 
right proportion. However an impression grows upon the collector 
as he digs in the arid foothills, that in earlier times there were periods 
or seasons more favorable to snail life — seasons with more moisture, 
more vegetation, and a deeper humus. The steep mountain gulches 
with walls on either side thrown above the surrounding surface quite 
plainly speak of days when the floods were greater than any known 
in modem times. These boulder bulwarks contain potsherds and 
other evidence of human occupation; also Sonorellas. As collecting 
grounds they are often preferable to the lai^e slides farther up the 
mountain. Among these boulders, in the hot sunlight, we found 
the lai^est Sonorella. Measured crudely in the field it had a diameter 
of 33 millimeters. 

In collecting Sonorellas and Oreohelices from arid to humid zones 
in the same canyon or mountain, one gets the impression that the 
differences of size are mainly a matter of the breed; that they are 
racial, rather than due to length of growing season, supply of food or 
climatic comforts. We naturally search ideal environments of 
food, shade and shelter for robust races, and expect to meet the 
pigmy forms in hot, dry and barren places. Often what we find is 
the reverse of this. On one climb in 1918, at Kitt's Peak, a large 
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and robust SonoreUa was found at a low elevation in a barrier of 
boulders, so dry and barren the snails would necessarily lie dormant, 
a large part of the year. At a thousand feet higher, beside a stream 
of running water, came in a much smaller breed; and, 1500 feet 
above number two, with an ideal situation as to a moist atmosphere, 
food, shelter and snail comfort, lived a pigmy SonoreUa of about 12 
millimeters in diameter. 

Again on the Kaibab Plateau in 1909, every colony of Oreokdix 
strigosa depressa seemed a httle different from all other colonies. 
At Two Spring Canyon with running water all the way, the pigmies 
were at the higher station in a grove of quaking asp. Every colony 
increased in size and color brilliance at a regular pace down the 
canyon. Here seemed proof positive of the advantage of a longer 
growing season. Over the ri(^ in Snake Gulch the order was re- 
versed, for the lai^er shells were at the top in a dry situation, and 
their size seemii^ly decreased in proportion to the mileage as we 
descended along a running stream. In Jacobs Canyon, running 
parallel to Snake Gulch, dry all the way, the large and gaudy shells 
were midway, the smaller and paler above and below. Food condi- 
tions may have had some influence in the development of these 
races but if so the evidence was not apparent. In the field we meet 
contradictions continually beyond our understanding, but perhaps 
we may have a better comprehension before the survey of the South- 
west is completed. 

SononlU odonU n. ip. Tl. III. fics. 1 lo 4. 

The shell is depressed, umbilicate, the umbilicus cont^ned attout 
7§ times in the diameter of shell; buffy-citrine below, somewhat 
lighter than Isabella color above, with a chestnut brown band at the 
shoulder. The first half whorl has irregular radial wrinkles soon 
passing into a low granulation, the last embryonic whorl granular, 
over which there are close decurrent threads, interrupted into short 
dashes on the upper part of the whorl. Subsequent whorls are 
very minutely granular, somewhat dull, the granulation effaced at 
the base, which is more glossy. The last whorl shows also numerous 
faint spiral striae. The whorls are quite convex, the early ones 
increasii^ slowly, the last widening rapidly, rather abruptly descend- 
ing close to the aperture. The aperture is elliptical-limate; peristome 
is narrowly expanded throughout, dilated at the columellar insertion. 
Alt. 11.4, diam. 19.5 mm.; 4) whorls (type). 

" 13.4, " 23.3 " 4f " (Station 18, 1917). 

" 13.2, " 22 " (Station 18, 1917). 
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The sole is tripartite in color, the side areas being somewhat darker- 
The back and head are quite dark in most alcoholic specimens, black 
in life, the tips of the tubercles lighter. 

The penis is small, containing a cylindric papilla with rounded 
end, about two-thirds as long as the penis. The penial retractor is 
inserted upon the epiphallus Bot far from its base. The flagellum 
is present as a very minute but distinct bud in most of the specimens 
opened, but in two it was not seen though looked for. In the speci- 
men No. 119,032 (figs, la, b,), the male organs are evidently not fully 
developed, the penis and epiphallus being small and short, while 
the retractor muscle is correspondingly longer, making the total 
length about normal, the individual being of full size though not 
adult. Measurements of the organs in mm. follow: 
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Santa Catalioas above 7500 ft.: Mt. Lemon, Stations 5 and G 
(1911), 32 and 37 (1913), on the trail to Webber's and other place*. 
Soldier Camp, Bear Wallow, Head of Alder Canj'on (typo loc, Xo. 
119,033). Kellogg Peak, southeastern side, 

Kincons at station 22, Spud Rock Ranger Station, and Station 
20, on the north slope. 

It lives in deep humid forest in colonies, as our eastern helices do, 
under logs and bark of quaking asp and Arizona fir, sometimes by 
dozens. Only at Spud Rock it was found deep in rocks, also humid. 
It is a timber snail of the Canadian zone forest. In general a.spect 
the shell reminds one of the Califomian helices. 

This is a common snail in the heavily wooded upper levels of the 
Santa Catatinas, taken at many stations. When picked up it emits 
a strong unpleasant odor recalling that of the goldenrod of Thunder- 
head mountain in East Tennessee (pmhahly Solidago odora). This 
was first noticed at Kellogg Peak, When picked up the snail shot 
out two or three drops of Uquid six inches or more (evidently ex- 
pelled from the lung as the foot b retracted). One often smelled 
them before finding any. But three or four shells broken by mice 
or squirrels were noticed in the course of collecting, and it may be 
that the snail-eaters object to the smell. 

. By the genitalia this species is related to S. dappi of the Santa 
Rita range, and S. fetrtasi of the Dragoons, though differing from 
both in several details. The shell is most like S. clappi. It differs 
from other Santa Catalina species by the minute granulation of the 
surface, which gives it a dull, silky luster. 

The color is rather variable. At Soldier Camp (Fig. 4), Cafiada 



•SpeciiT 



n not fully mature. 
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del Ore and some other places the general hue is cinnamon or cin- 
namon-buff, opaque, and the size small, diam. 18 to 20 mm. The 
smallest adult seen measures 17 mm. in diameter. 

Specimens from the Rincons, Station 22 (1917), are pale cinnamon 
or greenish above, fading to a pale, bluish-gray on the base, the 
band with narrow, indbtinct paler borders or without them. The 
iip ia conspicuously brown-edged. The umbilicus is generally 
wider than in the Catalina shells. One perfect shell and another 
broken one in this lot are albinos, or at least the tint is very pale, 
and there is no band. These shells are found deep in a rock shde in 
a quaking asp thicket. At Station 20 (1917), on the northern slope 
of the Rincons, two dead but fresh shells were found in a day's search. 

■onoralta odonta mwmoili n. mbtp. PI. III., fica. 6 to S6. 

The shell is more solid than S. odoraia, opaque; cinnamon, paler 
around the umbilicus and on both sides of the chestnut-brown band. 
Last whorl is decidedly more depressed than in S. odoraia, and is 
narrower as viewed from above. The umbilicus ia wider. The 
aperture is much smaller. 

Alt. 10.4, diam. 20 mm.; 4f whorls (type). 
" 9, " 18 " 4J " 




Fig. 2. GenitHlia o/ S. o. mormom, No. 100,079, with detail of penia-papilla. 



Santa Catahna Mountains: Marble Peak, on the east side above 
the rock slide; old Dan's Gulch on the northwest side, type loc; 
ridge running toward Mt. Lemon; Ferrias 1911 and 1913. Type No. 
109,075 A. N. S. P.; paratypes 109,075a, also in Ferriss collection. 

Genitaha (fig. 2) in general similar to S. odoraia but the penis and 
papilla are decidedly longer and there is a flagellum, well developed 
for a Sonorelia. Measurement'* of the organs are given in the table 
on page 287. 
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It lives in relatively dry rock slides, with the smooth Sonorella 
marmorarius, high on Marble Peak and its flanks, thus differing in 
habits from S. odoraia. The shell is readily separable from odoraia. 
and perhaps it should be considered a separate speeies. It has the 
same peculiar odor. 

SoaoralU Mblnouuli n. sp. PI. IV, figs. I to Sd. 

The shell is rather narrowly umbihcate (width of umbilicus con- 
tained 8 times in that of shell in the type specimen), rather solid; 
cinnamon-buff, broadly zoned with white (or whitish) on both sides 
of the chestnut-brown band above the periphery. The surface is 
glo8sy; embryonic whorls having the usual sculpture of the hackitana 
group, granular, with divaricating protractive threads below and 
retractive above; subsequent whorls delicately marked with growth- 
lines. Suture descends moderately in front. The aperture is lar^e, 
oblique, rotund-oval. Peristome narrowly expanded, dilated at the 
umbilical insertion. 

Alt. 12, diam. 21.2 mm.; aperture 12x13 mm.; 4^ whorls. 

Santa Catalina mountains, Arizona, in Sabino canyon (type loc. 
Station 16, 1913) and its tributaries, Sycamore canyon and Mt. 
Lemon Fork, from about 3000 to 6000 feet elevation. Also Rock 
and Vantana canyons, west of Sabino, and Bear canyon eastward. 

It is a species of the dry, sun-baked rock-slides, living ones found 
only deep in the crevices, in the lower levels of desert vegetation. 
The Sabino Basin, Sycamore and Bear canyon localities are below 
the pine belt, in arid country, with some oak, juniper and sycamore. 
The species is not known to occur in the humid upper forest. 

Genitalia (fig. 3, a-d) resembling those organs in S. marmorarius. 
The penis is thin, not swollen basally. The penis-papilla is slender 
and corrugated, as in the other species, and nearly as long as the penis 
(fig. 3a). The flagellum is either minute or wanting. 



Muss. No. 
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Papilla. 


Epipha!- 





Vagina. 
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Typt^, fig. 3c. 

Fig. 3rf. 
Fig. 3a, ft. 



Shells from the type station measure from 20 to 24 mm. diameter. 
The relative size of the aperture also varies within rather wide limits. 
In the type specimen (pi. IV, figs. 2-2b) the width of aperture is con- 
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tained about 1.63 times in that of the shell, and in another locotype 
(pi. IV, figs. 3-36) it hi contained nearly 1.8 times. In the smaller 
mouthed individuals the umbilicus is somewhat larger and less 
covered, and the last whorl, viewed from above, is not so wide. We 
have tried in vain to use these characters for a separation of the 
series (some hundreds of shells); but while the extremes in size 
of aperture appear quite distinct, the distinction could not be carried 
through, as nearly every station supplied individuals with large, 
intermediate and small apertures. 

The specimens from low in Sabino canyon usually have more 
solid, thicker shells than those from higher; but this is not always 
the case. 

It is a species of the arid mountains, confined to lower elevations 
than S. n 




No. 109,098; 



The smallest shells, diam. 19 mm., were found at Station 15, low 
in Sabino canyon (about 4,000 ft.); but others up to 25 mm. <liam. 
occur in the same place. The lai^est, 27 mm. diam. are from 
Station 9, 1913, the bluffs opposite Station 15. One of this lot is 
figured, pi. IV, figs. 4-46. 

The degree of depression is variable in the same lot. Specimens 
selected from a station on Vantana canyon measure: 
Alt. 14.5 diam. 26, nun. (largest). 
" 13.2 " 25, " (most depressed). 
" 16.4 " 24.8, " ( " elevated). 
" 12,2 " 20, " (smallest). 
Figures Utobd are depressed and elevated shells from Bear canyon. 
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. tabtv- PI. V. Bei- 1 to lb. 

The shell appears indistinguisbable from S. sabinoensis. 
Alt. 16, diam, 28 mm.; 5 whorls. 
" 17.3 " 27 " 5 " 
" 16 " 25 " 

" 23.7 " 4J " 
" 22.3 " 4 " 

9 separated from S. aabinoerms solely on account of 
the difEerence in the penis, which is enlarged at the base in occi- 
denlalia, slender in safnnoensis. While the Pima canyon shells are 
distinguishable from the large-mouthed typical forms of sabinoensis, 
we can find no difference in the sabinoensis with slightly smaller 
aperture, such as those from Sabino canyon Station 9 (which agree 
in genitalia with the type of sabinoensis'). No specimens with the 
penis swollen baaally were found among the numerous Sabino canyon 
individuals opened. 

The head and back are hair brown, fading to drab on the sides, 
the tail and entire sole being dull chamois to dull cream-buff. 

Western end of the Santa Catalinas; type No. 119,491, from Sta- 
tion 36, east side of Pima canyon. Also on the west side, Station 
37 (Pusch Ridge); Station 43 (1917), northeast of Sutherland's 
ranch, in the foothills; Station 45, in the large canyon north of 
Romero canyon {eastward from Sutherland's). 
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Genitalia (Fig. 4a-d). The penis is slender except at the base 
where it is suddenly dilated. Internally there is a short, sinuous 
fleshy fold and several minor folds in the dilated part of the penis 
where it passes into the atrium, which also contmns several fleshy 
ridges. The papilla is long, slender and corrugated. Penial re- 
tractor is terminal and enveloping base of the epiphallus, as usual. 
The epiphallus is nearly as long as penis, with a slight distal swelling 
in place of a flagellum. The v^ina is shorter than the penb. Meas- 
urements of the organs in mm. follow: . 



Mua. No. Penw. | Papilltt. 



ns.ft 



Epiphal- 



Flagel- 



tjp^rma- 

theca Locality, 
and duct.. 



45. 



The series of 60 specimens from Pima canyon consist chiefly of 
dead shells. The average size appears to be slightly less in the 
specimens from the western side of the canyon, forming the eastern 
slope of Pusch Ridge. 

There are three "dead" specimens from "Pusa Ridge" (?=Pusch 
Ridge) in the U, S. National Museum, No. 271,011, collected by 
Barber. The diameter ts about 22 mm. 

The specimens from the canyon north of Romero (opening north- 
westward), Station 45 (1917), have the same range of variation 
noted in Sabino canyon S. aabinoensU. There are depressed, more 
openly- umbiUcate shells, together with smaller, usually less depressed 
shells with relatively larger aperture and smaller umbilicus, } to 
^ covered by the expansion of the columeilarlip; also a few specimens 
transitional in these characters. 14 examined. 

Alt. 15.4, diam. 27.3 mm., 4| whorls (largest). 
" 15.6, " 23 " 4i " 
" 14.3 " 22 " (smallest). 

The genitalia do not differ from Pima canyon shells. 

Seven shells from Station 43 (1917) measure; diam. 21, 21.5, 
23.5, 23.7, 24, 24.4, 24.4 mm. 

All of the localities for this form are in the arid lower zone of the 
range. 

Sononlla ublnocndi biuhmuwnili n. nubsp. PI. V, fl(s. 2to3h. 

Typically the shell differs from iS. aabitwensis by being more solid 
and more elevated, only very slightly paler near the shoulder band, 
and with nearly one whorl more in examples of the same diameter. 
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Alt. 16.7, (liam. 25.6 n 



; 5| whorls (type; Figs. 2-26). 



" 17, 


25.2 ' 


" 15.7 


23 ■ 


" 17.7 


25.8 ' 


" 13.7 


21.5 ' 


" 13 


21 ' 



5} 

5+ 
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4f 

4! 



(topotype). 



(Sta. 43}. 
( " " )■ 



{ ' 



Buehman canyoo, in the eastern part of the Santa Catalina Moun- 
tains, the type from Station 44 (1913), near the Korn Kobb mine. 
Also at Stations 41, head of Sycamore gutch, tributary to Buehman 
canyon, 42, Buehman canyon at the Brush Corral, and station 43, 
Buehman canyon a mile below the Brush Corral Ranger Station. 




Fir. 5. Genitalia of i^onoretla aabinoemiis ftueftmoiienst'*. No. 10(1, 1!)6. 

There is considerable variation in the shells from Buehman can- 
yon, in size, degree of elevation and number of whorls; yet unless 
anatomical differences are found, we consider them all of one race. 
As yet, only the typical form has been dissected. 

Specimens from Station 41 (1913), from the head of Sycamore 
Gulch, have the umbilicus slightly more open than in typical buch- 
manensis, and the borders of the shoulder-band are paler; thus 
approaching the lat^r forms of S. sabinoensis. 

In Stations 42 and 43 the size varies widely, and the smaller 
specimens have only a fraction of a whorl more than sabinoensis, 
from which they differ by the smaller aperture. One figured (pi, V, 
figs. 3-3f), Station 43) measures: alt. 13.7, diam. 21 mm. In the same 
lots the larger shells have a diameter of 25 mm. or sUghtly more. 

Like other species of the dry lower mountains, living snails are 
rare. In one rock sUde in Buehman Canyon, 360 fairly good "bones" 
were found, and only 8 hving snails. 
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. PI. IV, acs. e, 6a. eb. 

A long series of dead shells was taken at Station 148 (1917) in a 
rock slide on the south side of the Tucson-Benson highway, near the 
cave on Shaw's ranch, southern foothills of the Rincons, at about 
3,500 feet. They are smaller and more solid than S. rinconensis, 
and the umbilicus is somewhat smaller. It is more depressed and 
has R wider umbilicus than jS. sabinoensis. In color and surface it 
resembles the latter species. The freshest shells are between cinnamon 
and tawnynalive, fading around the umbilicus, white on both sides of 
the chestnut-brown band. The suture descends rather abruptly to 
the aperture, but not quite so deeply as in S. hachitana. 

Alt. 13.5, diam. 22.4 mm. (type). 
'■ 14.7, " 25.9 " 

In a series of 37 adult examples, the smallest measures 20.1 mm. 
in diameter, the largest 25.9 mm. They run as follows: 

Diam. 20-20,9 mm., 4 specimens. 



" 21-21.9 


11 


" 22-22.9 


7 


" 23-23.9 


9 


" 24-24.9 


4 


" 25-25.9 


2 



The station ia an extremely arid one. It is a true desert Sonordla. 
The status of the form b uncertain, but it can scarcely be linked with 
any of the Santa Catallna or Rincon species, so that, while we do 
not like to describe a SonoreUa without examination of the soft 
anatomy, there seems nothing else to do in this ease. Its status 
may be revised when living examples come to hand. 

agnonUB mftrmomiiu n. sp. PI. HI, £ei. », fla. 9b. 

The shell is depressed, rather soUd, umbilicate (the width of um- 
bilicus contained about 7 times in that of the shell, suddenly widening 
at the last whorl to about double its former width); hght pinkish 
cinnamon, paler around the umbilicus, and whitish on ix)th sides 
of the chestnut-brown band above the periphery. The surface is 
glossy. Embryonic shell of 1 }^ whorls, the last of which is densely, 
irregularly granular, with indistinct protractive and retractive 
threads (when unworn), subsequent whorls delicately marked with 
growth-lines, and under the lens showing some weak spiral impressed 
lines in places on the upper surface of the last whorl. The suture 
descends rather deeply in front. Aperture is quite obhque, oval. 
Peristome expanded throughout, with a gray edge, somewhat 
thickened within, the margins generally connected by a roughened 
<^allous ridge in fully adult shells. 
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Alt, 14 diam. 25 mm,; aperture 11.2x13.6 mm.; 4S whorls. 

Marble Peak, Santa Catalina Mountains, Arizona; type loc. 
Station 26, 1913, quartzite slide on Marble Peak. Also found at 
Station 3, 1911, slide above Apache mine; Station 4, 1911, top of 
ridge south of the Peak; Station 38, 1913, north side of Marble 
Peak; "Joliet Cave," and other stations on the same mountain. 




Genitalia (Fig. Qa-g). The penis is thin-walled, very weakly or 
usually not noticeably enlarged near the atrium, containing a slender 
tapering, corrugated papilla, half to two-thirds or more the length 
of penis. Epiphallus somewhat shorter than penis, typically ter- 
minating in a httle flagellum, but this is often rudimentary or wanting. 
Penial retractor long, inserted on apex of penis and base of epiphallus. 
The vagina b but little shorter than the penis. Lengths of the 
ot^ans in mm. follow, the specimens all from stations on Marble 
Peak: 



,y Google 



PROCEEDINGS OF THE ACADEMY OF INoV.-DeC., 



Mus. No. 


Penis, 


PnpUb 


Epiphfll- 
lus. 


lum. 


Retrac- 
tor, 


Vaginft, 


Station. 


109.078 
109.077 
119,039 
119,040 
109,074 


12,5 
12 

9 
10 
11. .5 

S-5 
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12.5 
11..$ 
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10 
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6 
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7.3 
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—1 
1 
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0.5 
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0.5 






" ' 8 " 

12 


' ' Vi' 


10 
11 

8. .5 

9 5 

9 

7 

5,5 

7 

6 


26 
26 

4(i9in. 

3(1911). 


109,084 
109,080 
109,071 


■■■7.3" 


Cave 



This species is closely related to S. hachiUtna (Dall) and S. compar 
Pils, It has the peristome more thickened within than the former 
and differs from S. compar' by the more solid shell, more thickened 
peristome, etc. 

The more widely open umbilicus distinguishes it readily from other 
Sonorellas of the hackitana group found in the Santa Catalinas. 

Other specimens of the original lot from the type locality measure; 

Alt. 15 diam. 26.3 mm. Alt. 13.8, diam. 24 mm. 
" 15.3 " 24.6 " " " " 23 " 
" 13 " 23.6 " " 12.5, " 22 " 

The lat^est examples were taken at Station 3, two measuring: 

Alt. 16.4, diam. 28.2 mm.; 5 whorls. 
" 17 "28 "5 " 

Marble Peak and Apache Camp have oak, juniper and sycamore 
wood on the lower slopes; the crest of the ridge, the head of the 
main " slide," is in the pine belt. 

■oiHirellk nurmorarlut UmUontli a, lubgp. PI. til, fits. 5. 5a, 5t. 

The shell is depressed, openly umbilicate (the width of umbilicus 
contained 7 times in that of the shell); whitish, faintly buff near the 
suture and on the spire, having the usual chestnut<brown band. 
I^ast whorl wide, very deeply descending in front. Surface glossy, 
weakly marked with growth-lines as in related species of the hacki- 
tana group, and showing weak traces of impressed spiral lines on the 
upper surface of the last whorl. The last whorl descends deeply 
and abruptly in front. The aperture is very oblique, rounded-oval. 
Peristome somewhat expanded, slightly thickened within. 



' Sononlla eotni'ar, new namn for Sonnrr-Ua axhmuni Pils., Proc. A. X. S. 
PhiU. 190.1, p. 2,^9. pi. 17, figs. 9-14. Not S. askmuni Bartach. 

On rompariiioii with the type or S. ashmuni, this species is seen to difTer con- 
Eipicuou-sly by the more dopres.sed and more openly umbilicnte shell. — H..A.P. 
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Alt. 13.3, (liam. 22.3 mm.; 5 whorls. 
" 14 " 23 " scarcely 5 whorla. 
" 16 " 26.5 " 5 whorls. 

Panta Catalina Mountains at Station 17, bluffs near Mud Springs, 
on Pine Canyon. 

The last whorl descends more than in S. marmorarius, the aperture 
is more oblique, and the color of adults is paler. The immature 
shells have more of a cinnamon tint than the adults. 

The spiral lines mentioned in the description are usually very 
faint, often scarcely discernible, but in the largest example they are 
quite distinct. The umbilicus sometimes varies to somewhat 
smaller than in the type specunen. 

Mud Springs, on Pine Canyon, a branch of Sabino above Sabino 
Basin, is a walled hole in the mud. It is on the trail from Sabino 
Basin to Soldier's Camp, the elevation about 7,000 ft. It is in the 
pine zone. The Sonorella was found in the first rocks east of the 
spring along the trail. Also at the foot of a high cliff, in stratified 
"porphyry," in a ravine heavily wooded with cypress (Cupressua 
ariionica), about a mile southeast of the springs. 

Sanonllk mamumTlui Iroula D. Bubip. PL III, G(i. T, 7a. 

At Stations 17 and 19 (1917), on a limestone hill 6 miles west of 
Brush Corral Ranger Station, north of Alder Springs, in the northern 
foothills of the Catalinas, many specimens were taken, chiefly dead, 
differing from typical marmcn-aTius by the somewhat darker color, 
and by having about a half of a whorl more in examples of similar 
diameter. 

Alt. 26.5, diam. 15 mm.; 5J whorls. 

Eighty-five specimens from Station 19, all of the adults collected, 
measure as follows : 

Diam. in mm 22.3 22.4 22.5 22.6 22.9 23 23.1 23.2 

Number of specimens ...1 1 1 3 1 3 1 3 

Diam. in mm 23.3 23.4 23.6 23.6 23.7 23.9 24 24.1 

Kuraber of specimens. . . 2 3223142 

Diam. in mm 24 2 24.3 24.4 24.5 24.6 24.7 24.8 24.9 

Number of specimens. ..6 26 4 53 2 3 

Diam. in mm 25 25.1 25.3 25.4 25.5 25.6 25.9 26 

Number of specimens. ..4222212 1 

Diam. in mm 26.2 26.3 26.4 26.5 

Number of specimens . . 1 1 1 1 
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As the error in measuriDg may be at least O.I mm., it will be seen, 
if a curve is plotted, that the mode for diameter is at about 24.4 mm., 
and the total variation 2.1 mm. in either direction. 

A specimen having the umbilicus exceptionally narrow is illustrated 
in pi. 4, figs. 8-86. The spire is also narrower than in the typical 
form ; yet it seems unlikely that there is more than one species in the lot. 

BonorvlU (mUumuli n. ip. PI. V. 6gt. S to Kb. 

The shell is umbilicate (the width of umbilicus contained about 
9 times in that of the shell), between cinnamon-brown and sayal- 
brown in color, fading on the base, and much paler on both sides of 
the broad chestnut-brown band above the periphery. Glossy; em- 
bryonic whorls closely pitted-granulate, with the usual protractive 
threads; subsequent whorls lightly marked with irregular growth- 
lines. The last whorl is wide and descends somewhat in front. The 
peristome is narrowly expanded. The parietal callus usually has a 
thickened edge in fully adult shells. 

Alt. 16.7, diam. 27.5 mm.; 5 whorls, (type, Sta. 30). 
" 16, " 27.4 " 5 " (Sta. 30). 
" 16.4, " 25 " 5 " (Sta. 30). 
" 16.7 " 30.5 " 5 " (Sta. 34). 
Gatiuro Mountains at the following Stations (1917): 



/K 



Genitalia of SmioreUa gall 
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24. Southern slope of mouatains &t eastern gate of John Rhodes' ranch, among 
boulders od m<sa. 

26. Rhodes' canyon, 

27. Northern elope, amphitheatre on Whitlock ranch. 

28. Foot of maia gulch facing north, same amphitheatre. 

29. Farther up same gulch. 

30. "Porphyry" slide on trail 1) miles south of Coppec Creek Mining Camp. 

Type locahty. 

31. Camp at smelter, Copper Creek. 

32. Rock slide sloping west, on trail half way between Copper Creek Camp and 

Table Mountain. 

33. "Porphyry" slide in forks of creek 2 miles east of Table Mountain. 

34. Slide near the preceding. 

35. Cliffs on northeastern slope of Table Mountain. 

Genitalia (fig.7). The general proportions are as in iS. marmor- 
arius. The penis has a long, very thin sheath about the basal part, 
not seen in maTmorarius; its lower portion is somewhat swollen and 
has several small longitudinal folds within. Retractor muscle long. 
Papilla weakly annulate, about half as long as the penis. There is 
the usual short fl^elium. The vagina about equals the penis in 
length. 

Length of penis 10 mm. 

papilla 5 " 

epiphallua 7 " 

flagellum ... .1.5 " 
vagina 9 " 

Museum No 118,122. 

This form is much like 5. maTTnaranus, The shell is sl^^htly more 
capacious and darker colored, and there is some difference in the penis. 
Its habitat is separated from that of marmorarius by the valley of 
the San Pedro River. The elevation is much less than that in- 
habited by S. marmorarius. 

20 living specimens from Station 30, all taken, measure as fol- 
lows: 

Diameters in mm. -. 25 25.5 26 26.5 27 27.5 28 29 
No. specimens ...(1) (1) (2) (2) (3) (2) (8) (1) 

17 specimens from Station 24, a southern slope: 

Diameters 24 24.5 25 26 26.5 27 28 28.5 30.5 

No. specimens ...(I)- (2) (3) (2) (4) (I) (2) (1) (1) 

SonoraU^ torUlUta a. ap. PL V. ficL i, *a, 46. 

The shell is umbilicate (width of umbilicus contained about 8} 
times in that of the shell), pinkish buff, fading to whit« around the 
umbilicus and paler near the chestnut-brown band which revolves 
above the periphery of the last whorl and shows very parrowly above 
the suture on most of the penult whorl. The surface is glossy; 
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embryonic shell about 1§ whorls, the first half whorl having some 
radial wrinkles, the rest of the embryonic portion closely irregularly 
granulose, and having fine, rather indistinct, tangential (protractive) 
threads, often visible only near the suture. Subsequent whorls 
have the usual fine growth-lines. The whorls increase slowly at 
first, the last one very wide, suture descending slightly in front. 
The aperture is rounded oval-lunate. Peristome is well expanded. 
Alt.. 15.5, diam. 27 mm.; aperture 
alt. 14.3, width 15.8 mm.; 4f whorls. 
Tortillita Mountains, Pinal Co., 
Arizona, the type, No. 118,053, from 
Station 41 (1917), east side of Hog 
Canyon; also found at Station 40, 
west side of same canyon near the 
cement dam, and Station 42, south 
slope of mountains east of Hog 
Canyon. 

Genitalia (Fig. 8). The penis is 
very long and rather slender, with 
muscular walls, containing a long, 
slender, corrugated, tapering papilla. 
The epiphallua is shorter than the 
penis, without a distinct fiagellum, 
though there seems to be a rudi- 
mentary one concealed in the integu- 
ment. The penial retractor ia long. 
Length of vagina is about equal to 
the penis. 

By the long penis and vagina 
this species is related to S. rincon- 
Fig. 8. GenitaUa of SorwreUa tar- «ns*'«. ^ut in that Snail these organs 
lillita with detail of the penia- are far longer. S. santaritana is even 
^'*' "■ more like <S. tortillita in genitalia, 

but the shell is flatter, the whorls of smaller caliber. None of the 
Santa Catalina species has the vagina and penis nearly so long as in 
S. lortiUita. The larger shells referred to S. sainnoensis ocddetUalia 
are closely similar. 

The embryonic sculpture described is in lai^e part effaced in 
the fully adult shells found. The color, too, is somewhat faded. 
In the young and barely full-grown examples it is decidedly darker 
than described. 




,y Google 



1918.] NATURAL SCIENCES OP PHILADELPHU. 301 

The largest specimen from the type locality measures 17.2x28.6 
mm.; the smallest, 12.5x23.2 mm.; very few are uader 25 mm. diam- 
eter. The largest shell in the lot from the west side of Hog Canyon 
measures 17.5x30 mm. 

The Tortillitas are arid mountains without forest. 



Rincon range: Rincon Peak and Wrong Mountwn; Mt. Mica, 
only those from Rincon Peak dissected. This species was not en- 
countered in the localities visited io 1917. It inhabits elevations 
above 7,500 ft., occurring in granitic rocks. 

Thjunopbon homll <Gsbb]. 

Santa Catalina Mountains : Stations 3 and 9, near mouth of Sabino 
Canyon, 4,500 ft. Station 13, mouth of Bear Canyon, 4,500 ft. 
Station 40, Alder Springs, 8,000 ft. Southern foothills of Rincon 
Mountains near the cave, Station 191 (1918). Galiuro Mountains. 



11 (Blaud). 

Santa Catalina Mountains: Mt. Lemon at Stations C, 19, 31, 
34, 37, etc., at 9,000 to 9,500 ft. 

BNDODONTIDJE). 

OanriHliicua aonUilMl (Nc) 

Santa Catalina Mountains : Station 21, Desert Laboratory 
Plantation, 8,500 ft. Soldier Camp. Bear Wallow. Around Mt. 
Lemon at Station C, spring on west side; Station 19, Congdon's 
Cabin; Station 28, marshy spring; Station 37; Station 22, old Lemon 
trail; Station 31, aspens, new trail; Station 34, 9,000 to 9,500 ft. 

Rincon Mountains: Spud Rock and Catalina saddle. 

BwUodlieui mUtoeoiUtiia Pils. ft Ferr. 

Santa Catalina Mountains: Environs of Mt. Lemon, Stations C, 
19, 28, 30, 31, 34, 37 and some others, at elevation of 7,000 to 
9,500 ft. Bear Wallow. Kell(«g Peak. Generally distributed and 
locally very abimdant, especially in the aspen zone. 



i« p. * F. 

Santa Catalina Mountains: Station 1, near weir, Sabino Canyon, 
4,500 ft. Station 27, Bear Wallow. Marble Peak at Station 25, 
8,500 ft., and Station 26, 8,000 ft. Rincon Mountains: Spud Rock. 
Galiuro Mountains, Station 24 (1917). 

'The reference to figures "1-4, 7" as given in our paper was incorrect. 
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Santa Catalina Mountains: trail from Webber's to Lemon Moun- 
tain. 

VITBINID^. 

Vltrliu alukuu DbII, 

Santa Catalina Mountains: Station 37, north side of Mt. Lemon 
9,000 ft.; trail to Webber's place. 

ZONITID^. 
Polite IndanUta umblllMU (Ck!1.). 

Santa Catalina Mountains: Station A, Bear W.illow Creek. 
West aide Mt. Lemon at Station C. Marble Peak at Stations 25 
and 26, 8,000-8,500 ft. Trail from Webber's place to Mt. I^mon. 
Alder Spring. , Rincon Mountains at Station 21 (1917), Catalina 
Saddle, and Spud Rook. Galiuro Mountains, Station 24. 



Santa Catalina Mountains: Station A, Bear Wallow Creek; 
Soldier's Camp; Station 21, Desert Laboratory plantation, 8,500 ft.; 
Mt. Lemon at Stations 22, 28, 31, 37, at 9,000 to 9,500 ft.; trail to 
Webber's Cabin; Alder Spring. 

Zonltoldu arboTM (Say), 

Santa Catalina Mountains: Station 21, Desert Laboratory 
plantation, 8,500 ft. Soldier Camp. Stations 19, 22, 37 on Mt. Lemon, 
at alx>ut 9,000 ft. Station 25, northwest ridge of Marble Peak, 
8,500 ft. Rincon Mountains, Station 20 (1917). 
EanlColdw mlnuacult klachuuia <Dall). 

Santa Catalina Mountains: Mt. Lemon,^Bear Wallow; Kellogg 
Peak and Alder Spring. Rincon Mountains. 

ZimltiildH ilnflajkam (Pili.). 

Rincon Mountains. 

ZucoDUlui f uItu* (Mutl.). 

Santa Catalina Mountains: Alder Springs. Soldier Camp. Sta- 
tion 27, Bear Wallow Creek. Mt. Lemon at Station C, 19, 22, 28, 30, 
31, 34. Common up to 9,500 ft. Ridge from Marble Peak, south- 
west, 8,500 ft.; south side of Marble Peak. Rincon Mountains. 

tallonhd^. 

Vallonla erdophotalU Ckll. 

Santa Catalina Mountains: Mt. Lemon at Stations 19, 22, 30, 
31, 37, at about 9,000-9,500 ft. Marble Peak, quartzite slide on 
south side, 8,000 ft. 
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Tatlotila ponpaeUra Stcrki. 

Santa Catalina Mountains: Marble Peak, in quartzit« slide on 
south side, 8,000 ft., rare. Galiuro Mountains: Whitlock ranch on 
the northern slope. 

PUPILLID^. 
Pupoldai marclnftU (Saj-) , 

Southern foothills of Rincon Mountains near the cave, Shaw's 
Ranch, Station 148 (1918). 

FuplllB tMbw (Ancey). 

Santa Catalina Mountains: Mt. Lemon, at head of the aspen 
gulch, and f mile below, on the new trail, 9,500 ft., and on the north 
side, 9,000 ft. Among those from the last locality. Station 37, 6 out 
of 128 were albinos. Station 22, ridge near Marshall Pass. It 
occurred in some abundance in all the localities except Station 22. 

PuplUft habu nafM PiL^. & Ferr. 

Pupilla hebfis form if/os P. A. F., Proc. A. N. S. Phila., 1910, p. 135. 

Santa Catalina Mountains: Station 20, northeast side of Kel- 
logg Peak, 8,500 ft.. Station 27, Bear Wallow, 214 specimens. Sol- 
dier Camp, 63 specimens. Station 21, Desert Laboratory Station, 
8,500 ft., 84 specimens. Station 22, ridge near Marshal! Pass, rare. 
Station 29, Leaning Rock, south side Mt, Lemon, 9,500 ft., 15 speci- 
mens. Station 25, ridge of Marble Peak towards Mt. Lemon, 8,500 
ft., 57 specimens. Station 26, "quartzite" slide on Mt. Lemon, 
8,000 ft., 2 specimens. Station 28, marshy spring near trail, Mt. 
Lemon, 1 specimen. Rincon Mountains: Spud Rock; Catalina 
Saddle. 

P. h. nefas almost always has a small parietal tooth, and is usually 
a little longer than P. kebes, with between 6 and 7 whorls. It differs 
from P. syngenes by having no crest behind the lip, though there is 
usually a shallow, wide depression there. 

In only one of the numerous stations mentioned above were hebes 
and nefas found together. That was Station 22, where very few 
shells were taken. Lots from all of the other stations, frequently 
copious, were either all hebes or all nefas. 

Elsewhere P. k. nefas has been found only in two places in the 
Chiricahua Mountains, at elevations estimated from 7,500 to 8,000 
ft. It was not associated there with dextral hebes, which waa found 
at another Chiricahua locality. We are now disposed to rank P. h. 
nefas as a well-marked subspecies. 

CliMiiaili IntutCoitkU (Clspp). 

Southern foothills of the Rincons, near the Tucson-Benson high- 
way, near the cave, Shaw's ranch, at about 3,500 ft. 
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Santa CatalJna Mountains: Slide on Marble Peak, 8,000 ft., 
rare. 

Galiuro Mountains: Wiutlock ranch, on the northern slope. 
OaatncopM coehlHuU (Pik. 4 Tttt.). 

Santa Catalina Mountains: Alder Springs and Station 25, south- 
west ridge of Marble Peak, 8,500 ft. The shells were dirty when 
collected, like B. quadridens. 

Oaatroeapt* d»lllmD» (Stnhik. 

Santa Catalina Mountains: Station 3, mouth of Sabino Canyon, 
4,500 ft. 
Outroeopu pallDclda hordaualk (Pil*.). 

Southern foothills of Rincon Mountains near the cave, Shaw's 
ranch, Station 148 (1918), at about 3,500 ft. 

OMtoMopt* blUnuUM* (St. ft Clspp). 

Gidiuro Mountains. 



Santa Catalina Mountains: Stations 30, 31, 37, and all around 
Mt. Lemon at 9,000 to 9,500 ft. Soldier Camp, one specimen. When 
found alive, the shell is rather copiously plastered with dirt, probably 
attached by the mucous of the animal. 

OaHraeepU pUlln7>Dt (Steiii). 

Santa Catalina Mountains: Station 3, mouth of Sabino Canyon, 
4,500 ft. Alder Springs, very abundant. Station 27, Bear Wallow. 
Station 18, Soldier Camp, 8,500 ft. Station 21, Desert Laboratory 
plantation, 8,500 ft. Station 22, near Marshall Pass, old Mt. Lemon 
trail, 9,000 ft. Station 28, marshy spring, Mt. Lemon trail, 9,000 ft. 
Trail to Webber's cabin. Station 31, north side of Mt, Lemon. 
Station 26, quartzite slide on Marble Peak, 8,000 ft. Galiuro Moun- 
tains at Whitlock ranch. Sincon Mountains: Spud Rock. 

FBBnsSAOm.S!. 
Cochllcoiii lubrie* < Mull. J. 

Santa Catalina Mountains : Station 25, ridge to peak Mt. Lemon, 
8,500 ft.; Station 26, slide on Marble Peak, 8,000 ft. Rincon Moun- 
tains: Spud Rock. 

TwUfo modMta ImoulpUi Piln. 

The shell is similar to V. modesta in contour, but differs by being 
closely and rather sharply striate on the intermediate whorb; the 
first whorl smooth, the last less striate than those preceding. There 
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ia a narrow but moderately high crest close behind the outer lip. The 
color is chestnut-brown, becoming paler towards the apex. When alive 
both animal and shell are black. Teeth fine, a small supraparietal 
denticle being developed. The parietal and lower palatal folds are 
rather lai^e. Lei^h 2.6, diam. 1.35 mm.; 5j whorls. 

Except in external sculpture, this form resembles V. modeata from 
Alaska, figured in Proc. A. N. S. Pbila. for 1900, pi. 23, fig. 2. By its 
sharp striation V. m. insctUpta is quite distinct from all other large 
Vertigos of the Rocky Mountains, but there is a smaller form of V. 
modeata in Labrador which is striate on the spire. 

It is very abundant between 9,000 and 9,500 ft, on Mt. Lemon, 
in and near the aspen zone, where several hundred specimens were 
collected. 

Very beautiful albino specimens occurred in the colonies from Sta- 
tions 30, 31, and 37, Mt. Lemon. 

Other localities for V. m. inscidpta are; Santa Catalina Moun- 
tains: Soldier Camp. Mt. Lemon at Stations 19, 22, 28, 30, 31, 
34, 37, at 8,500 to 9,500 ft, 

V«rtl(o cvlaradnula InHrta Fib. 

In the original V. c. baaidcTis from Bland, New Mexico, there is 
one parietal tooth and the basal is at the foot of the columella, re- 
mote from the lower palatal. In the Santa Catalina series there is 
often a small angular lamella, and the basal fold stands close to 
the lower palatal. 

This form replaces V. c. basidens in the Canadian zone of the Santa 
Catalinas. The type is from Bear Wallow, 

Santa Catalina Mountains: Desert Laboratory plantation, 8,500 
ft.; Bear Wallow Creek, 8,500 ft.; Soldier Camp. Mt. Lemon at 
Stations 19, 22, 28, 31, 9,000 to 9,500 ft.; Alder Springs, Rincon 
Mountains at Station 20. 

V. c. inserta differs from V. c. arizonenais by the development of a 
basal fold, and all of the teeth are larger. 

Recent studies of the group have convinced us that Vertigo colum- 
tnana itiaJienais Sterki is identical with V. coloradenaia Ckll. The 
former name is therefore superfluous. Our record of V. c. utakensis 
from the Chiricahua Mountains, in these Proceedings for 1910, 
p. 144, should be changed to V. coUrradensis. 

ANOTLID,S! 
Qnndltehlt MlUondeB Ronell. 

Santa Catalina Mountwus: Sabino Canyon, at Alkali Spring, 
Lowell U. S. Ranger Station, on leaves of PlarUinus wrigkli. 
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Very few examples are in the Gundlackia stage; none were found in 
the septate stage. Many have the narrow, high, oblique shape of 
septates, but without septum. Many of them reached the normal 
size of septates, then had a resting stage during which the shell became 
blackened, subsequently resuming growth along the margins, forming 
a narrow, oblique shell somewhat like A. parailelns in outline. 
Other examples become wider, about as in ^4. rmUaris, in the second 
period of growth. The early stage.=i are similar in all, having the usual 
Ferrissia sculpture. 

Those individuals in the Gundlachia stage do not appear specfi- 
cally separable from G. californica, 

PHYSID.ffi. 

Small specimens which appear to belong to this species wore taken 
in lower Sabino Canyon, with Gundlachia. ^ 

List of Collecting Stations in the Santa Catalina, Rincon, 

TORTILLITA AND GaLIUHO MOUNTAINS. 

For the Santa Cafalinas and Rincons, these stations can be located 
and approximate elevations ascertained by reference to the U. S. 
Geolc^ical Suirey topographic map, Tucson Quadrangle. As dif- 
ferent sets of station numbers were unfortunately used in different 
years, these numbers can only be used in connection with the dates. 
SANTA CATALIXA 
Suaiom of 1913 (J. H. F.} 

1. Sabino Canyon, bluffs on east side of creek at water gauge dam. Ele\-a- 
tirin about 4,500 ft. 

2, Same, quarter mile farther up. 

;). Hock slides near camp at "Picnic Grounds," Sabino Canyon, 
4. Slide north of camp, 4,800 ft. 
h. Mountain east of camp. 

6. About 2 miles along trail to Soldier's Camp. 5,000 ft. 

7. Spring near Ranger Station at mouth of Sabino Canyon (Pkysa and Gund- 
lorkia) 4,500 ft. 

8. , Mouth of Sabino, foot of bluff, west aide. 4,500 ft. 
!). Rocks 1 mile above camp. 

10. Vantana Canyon at ita mouth; a small dry canyon next west of Sabino, 
not named on topographic map. Ca. 4,500 ft. 

11. Rock Canyon, in "quartiite" bluff. This is the second small canyon 
wesl of Sabino. About 4,500 feet. 

12. Vantana Canyon, west side of east mouth. Same elevation. 

13. Bear Canyon, east side, 14, same, west side, near 13. 

15. Mile above camp in Sabino, on mountain slope, west side. About 5,000 ft. 

16. Slide below preceding, about the ! ■ - ■ 
■-■"■■ . * . .V , ,. - ^^ j,|j^p Cftnvon la „ 

>C Soldier's Camp. 
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Ridge ninninR soiith from Soldier's Camp towsrde Mud Springs. 

24. West side of Marble Peak ridge. 

25. Top of same ridge. 

26. "Quartzite" slide south side of Marble Peak (same as Station 3, 1010; 
Station 4, 1910, is the top of same slide). 

27. Ridge south of Hinkley Camp. 

28. Marahy spring on Lemon Mountain trail, 

29. Leanins Rork, south side Lemon Mountain. 

30. Aspen Oukh, parallel with main trail to Lemon Mountain. 31, quarter 
mile below 30, where gulch is close to trail. 32, quarter mile farther down. 33, 
foot of (rail at the stream. Little shells very abundant at these stations and the 

34. Cold Spring. 

35. Southeast side of Marble Peak, about Apache Camp and "Joliet Cave." 

36. Northwest side Marble Peak near "Old Dan's Cabm." 

37. Westfall'smine. 

:(8. North side Marble Peak near the Daley mine. 

30. Goodale's house. 

40. Alder Spring, Peek Canyon tone of the head branches of Buehman Can- 
yon). Alder Spring is about 12 miles east of Soldier's Camp Ranger Station; 
Brush Corral Ranger Station is about 8 miles farther down Buehman Canyon. 

41. Buehman Canyon: "Quartzite" slide, Sycamore Spring. 

42. Buehman Canyon: Forest Ranger pasture near lower fence, Brusli 
Corral. 

43. Buehman Canyon. Lower on the stream, towards Kom Kobb mine. 

44. Buehman Canyon. Near the mine. 

4.5. John Lj'on's moimtnin (east of San Pedro River and Rincon Mountwns, 
north of the Little Dragoon Mountains). The rock is granite, and only Thysa- 
nophora honiii was found. 

Slaliom of \^17 (J.H.F.). 
(Santa Catalina Range.) 

12. Main fork of Sabino Creek, at eamp in Sabino Basin. 

13. Head of Bear Creek [Giitullnchia and Physa). 

14. Head of Bear Canyon. 

15. Northeast corner of Sabino Basin, on trail to Soldier's Camp. Boulder 
dykes along gulches. 

16. Same as Station 12, in slides of mountain facing north. 

17. .Southwest side of Sabino Basin, big mountain in the "Window Range." 
IS. Brush Corral, crossing of Peek Canyon, Alder Springs. 

19. Limestone mountain in foothills of S. Catalinas, San Pedro slope. 

(Rincon Mountains.) 

20. North side of the high Rincon peaks. 

21. Saddle enmp, between Santa Catalinas and Rincons. 

22. Ridge wept of Spud Rock Ranger Station, in aspens. 

23. Drift debris of San Pedro River above Mammoth. 

(Galiuro Mountains.) 

24. Drift of boulders near southeast gate of the forest reserve pasture. 
2.5. In slides, creek bank, above John Rhodes' ranch house. 

26. In slides head of the same gulch as 25. 

27. In No. 4 slope in amphitheatre of the mountains on Whitlow ranch, 
east of Sombrero Peak. 

28 and 29. Other slides in the same vicinity. 

30. On trail two miles south of Copper Creek mining camps. 



yGoogle 



308 PROCEEDINaS OP THE ACADEMY OF [NoV.-DeC., 

31. Slide west across giilch from amelter, Copper Creek. 

32. On trail tJ) Table MouDt-ain about half way from last station, 

33. West of abandooed copper camp, creek running north, east of Table 
Mountain, in slide east of said creek. 

34. Slides in same vicinity. 

3n. Cliffs, northeast rim of Table Mountain. 

(Western slope of Santa Catalina Range.) 

36. East side of Fima Canyon. 

37. West side of Pima Canyon. 

35. Drift debris of Pima Canyon. 

39. Fork ot the Canada del Qro near the toot, of Marble Peak. 

43. Northpast of Sutherland's ranch, in the foothills. 

44. First large canyon north of Romero Canyon, and south of the Suther- 
land ranch. 

45. ~ About one mile east of Station 44. 

(Tortillita MounUins.) 

40. West side of Hog Canyon, in basin near cement dam. 

41. East side of Hog Canyon, on the mountain top. 

X — Mountains of the Gila Headwatbhs: The Blue and 

White Mountaiks, Arizona, and the Mogollon Mountains, 

New Mexico. 

The maUcol(^cal survey of these ranges, which lie in Graham, 
Apache and Greenlee counties, Arizona, and Socorro county. New 
Mexico, was begun by one of us (Ferriss) in 1913, and continued 
by Ferriss and L. E. Daniels in 1914. In 1900 Dr. E. 0. Wooten, 
well known for his work on New Mexican botany, made a ten-day 
trip in the MogoUons, in course of which he crossed the range from 
Willow Creek to Mogollon and ascended the eastern flank of Mogollon 
Peak to almost 9,000 feet. The type of Ashmunella mogoUonensia was 
collected on this occasion. So far as we know, no other mollusks had 
been taken in the region of the Gila headwaters prior to the collec- 
tions here described. 

A few mollusks collected between the San Pedro River and Clif* 
ton, Arizona, are included, as they are geographically intermediate 
l>etween the regions considered in articles IX and X. 

Eariy in September, 1913, Ferriss left Tucson with Frank Cole, 
the guide of tourists and naturalists, for Mt. Thomas in southern 
Apache county, 11,496 feet above aea level. Traveling by wagon, 
brief stops were made in the Graham Mountains and upper end of the 
Peloncillo range. At Clifton the wagon was stored, saddle horses 
and pack mules secured, and the trail followed to Metcalf. 

From Clifton to the Double Circle ranch on Eagle Creek it is 
rough country, mostly forested, and with sufficient rock for snail 
cover, but the snails do not like it. The trail here ran northwesterly 
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for about 35 miles, then directly north 16 miles on Eagle Creek to 
the southern rim of the Blue Mountains. Pupas and Vallonias were 
found at Honeymoon Ranger Station, and Oreohelix a mile or two 
farther on, fifty miles from Clifton. 

The rim of the Blue has a wall of broken granite. We found 
Askmunella mogoUonensis and a grayish form of Oreohelix cooperi, 
the latter also in the quaking asp and cork-bark fir groves of the 
vicinity. 

The route lay northwesterly again, across the K. P. cienaga, 
down Corduroy and Fish Creeks and across Black River, to Reser- 
vation Creek in Apache Co. This high plateau has a continuous 
forest of the largest yellow pine, blue spruce, Douglas spruce, thickets 
of quaking asp and alder. Pupae and Oreohelix were the prin- 
cipal snails. Few were found on the dome-like summit of Mt. 
Thomas. 

Along Black river Oreohelieea, from pale to nearly black, from high 
to low, were in every rock pile. 

On the return trip the Raspberry trail from the rim of the Blue 
Mountain to Gosper's ranch on the Blue river was taken. Down the 
Blue and San Francisco rivers AshmuneUa, Sonorella and Oreohelix 
were found in the slides investigated, but the journey was a hurried 
one. This ground was thoroughly covered in the journey of 1914. 

An account of the journey of 1913 may be found in Nautilus for 
January, 1919. 

On the expedition of 1914, Ferrisa was accompanied by Mr. L. E. 
Daniels.* Part of the route taken in 1913 was retraced — from 
Clifton, Graham Co., Arizona, up the San Francisco and Blue 
Rivers to Gosper's ranch, a distance of about 50 miles. From this 
point they continued up the Blue River, northeast, to its head, and 
to Luna, Socorro Co., New Mexico. From Luna the party turned 
southeast, across the San Francisco Mountains (which lie south of 
Luna), and by way of Alma to the Mc^ollon Mountains. Some 
account of this trip was given in Nautilus XXVIII, February, 1915, 
pp. 109-113. The Ashmunellas collected were described and figured 
in Nautilus XXIX, June, July and August, 1915, to which the reader 
is referred for these matters. A map showing the collecting stations 
in the MogoUons may be found on page 331. 

• We have to record the death of Mr. Daniels, October 23, 1918. He was 
a companion of both authors on collecting trips of some montlu' duration, and it 
is a real sorrow that he will no longer share the labors of the trail or the ch<^T of 

the (^eninK camp fire. 
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The San Francisco and the Blue rivers have been seriously torn up 
by Qoods in recent years, but many of the snails remain. Nearly 
all the farmers have been swept out, Oreohelices, Sonorellas or 
Ashmunellas exist in every favorable situation' from Clifton to Bob 
Cat on the interstate boundary, except in a few short stretches of 
these rivers where the snails seem to have a dislike for the soil, the 
chemistry of the rocks, or something not traced. This is about 
fifty miles in a straight line, and thus very long miles. 

Again on the Luna road to Alma, in New Mexico, Oreohelix was 
found on the crest of the San Francisco Mountains, and the largest 
colony, with many albinos, came from the Rio Saliz, a small stream 
draining the San Francisco Mountains eastward into the San Fran- 
cisco River. 

The Mogollons might be called a federation of sharp peaks. It is 
not a high plateau like the White and Blue mountain region, yet the 
forest conditions and tree associations are almost identical. On the 
Bursam wagon road from Mogollon to Willow Creek, ascending to 
9,000 feet, and usually running along the north slope of the peaks, 
the conditions for snails are ideal, Ashmuneila mogeUonenais and 
Oreohelix coopeH were soon picked whenever logs or stones were 
turned in this (for snail hunters) two-day journey. At two points 
Oreohelix barbata was found with the other two species. Afterward, 
when the canyons facing west and south were explored the smaller 
Ashmunellas were found in colonies with the three above mentioned. 
SonoreUa has not yet been found in the MogoUon range. In the ex- 
treme southern part of Arizona {Chiricahua range) the large toothless 
Ashmunellas are in colonies with the smaller toothed forms and 
Oreohelix barbata with them. Also a SonoreUa and sometimes Holo- 
spira. Three species of Sonorella have been found in one slide; but 
the general Arizona rule still remains one species of the genera of 
Helices to a colony. 

The banks of the canyons running west, in the Mogollons, were 
abrupt, and the south bank furnished shade and cover. In Big 
Drj' Canyon, running directly south, the banks were so abrupt and 
close together that snails were hving on both sides of the stream, 
■ and in the greatest abundance within our experience. 

The wide differences in the Ashmunellas of the Mogollons and the 
presence of the Chiricahua Oreohelix barbala seem to indicate an al- 
luring future for Mogollon conchology. We believe that the deeper 
canyons, penetrating farther into the lai^e mountains, had greater 
dches than Big Dry, lying in between them. Here too in the 
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canyoD streams live the mountain trout, friendly and well condi- 
tioned, but they are not the cut-throat trout of the Colorado. 

On the whole the Mogollona, in scenery and camping delights, are 
not far behind the White and Blue Mountain region of eastern Ari- 
zona, Silver City is the nearest and most convenient railway 
station, and moreover it lies in a region unexplored by the snail 
fraternity. 

One more killing was made, on the return to Clifton, a colony of 
Sonorellas at Steeple Rock, Sept. 14. Thus this event of 1914 had a 
continuous run of two months and seven days. 

Aside from the minute Canadian Zone snails which have a wide 
distribution at high levels, and the minutis of the desert foothills 
such as Thysanopkora hornii, Sucdnea avara, the small Zoniloides, etc., 
there are several forms showing close affinity between the San Fran- 
cisco-MogoUon region and the Chiricahua Range. The species 
Sonorella binneyi, AshmuneUa ckiricakuana and Orohelix barbata of 
the Chiricahuas are represented here by S. binneyi franciacana, A. 
mogollonensis and 0. barbata. The toothed Asbmunellas are of 
nearly related species, and the same group of forms extends farther 
east in New Mexico to the Black Range. None of the species 
mentioned are found in the northern or Dos Cabezas part of the 
Chiricahua range, their habitats being from 80 to over 100 miles 
south of the regions now under consideration. The intervening 
region is at the present time too dry for the existence of these snails. 



Sonorellft fTfthKiDMuli d. sp. PI. VI. 6tt. 7, To. Ih. 

The shell is umbilicate (the width of umbilicus contained about 8^ 
times in the diameter of shell), very thin, tawny-olive, paler at the 
base, with the usual band; not very glossy; under the lens showing 
the usual weak growth-Unes, and both above and below there arc 
numerous spiral impressed lines. Whorls slowly increasing at first, 
the last rapidly widening, descending in front. Aperture rounded- 
oval, quite oblique. Peristome is thin, very little expanded. 

Alt. 10, diam. 19 mm.; umbilicus 2.2 mm.; 4^ whorls. 

Genitalia (6g. 9). The penis has a well developed sheath at the 
base, and contains a long, tapering papilla. The penial retractor 
is inserted at the base of epiphallus and apex of penis as in the 
hachOana group. There is a short flagellum. The organs measure: 

Length of penis 9 mm.; papilla?; epiphallus 6; flageIlumO.5; peniat 
retractor 4.7; vagina 7; spermatheca and duct 19 mm. J ■ , 
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Mt, Graham, in the Pinaleno Range, Graham Co., Arizona, type 
No. 109,101 A. N. S. P., collected by J. H. Ferriss, 10-14-1913. 

Graham Mount^Q is composed of crumbling granite (similar to 
that of Nine-mile Water Hole in the Dos Cabezas range), and is 
very dry on both north and south sides. On top there is yellow pine 
and quaking asp forest. Camp was made in Stockton Pass, and a 
couple of hours' collecting done at Mud Spring, on the summit. 
Besides SonoreUa and Oreohelix, Vitrina alaskana was abundant, and 
two young Vallonias were found- The Pinaleno Range lies in line 
with the Chiricahua system, though separated by a rather wide 
mesa, in which the Southern Pacific R. R. runs, from the northern 
end of the Dos Cabezas Mountains. 

S. ffrahamerms is not closely related to any other species known 
to us. The delicate, spirally striate shell and the rather fusiform 
penis-papilla are characteristic. 
Hlerarlantk pruitdU a. ip. PI. VI. fis-. X. go, sb. 

The shell is depressed, umbilicate {the width of umbilicus contained 
about 5.7 times in the diameter), thin. The "dead" shell is grayish 
white above, pale ecru-drab Ijelow, with some radial white streaks, 
and at the shoulder a narrow, faintly traced gray band which be- 
comes cinnamon towards the aperture. Under a lens fine gray spiral 
lines awv**rai in placpti on the base. The initial half whorl is smooth; 
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next whorl has hyphen-like tubercles parallel with the suture, not 
closely placed; subsequent whorls have faint growth-lines only; 
there is no trace of spiral strite. 

The whorls are rather strongly convex, at first slowly increasing, 
the last very wide, rather deeply descending in front. The aperture 
is strongly oblique, nearly circular, faintly washed with ochraceous 
within. The peristome is sharp, very little expanded except at the 
columellar insertion where it is broadly dilated; terminations con- 
nected by a rather long, quite thin parietal callus. 

Alt. 8.5, diam. 16 mm.; umbilicus 2.8 mm.; 4j whorls. 

Fort Grant, at foot of the Graham Range, Graham Co., Arizona, 
the type. No. 58,121 A. N. S. P., collected by Dr. George H. Horn. 

By the sculpture of the embryonic shell, as well as the general 
appearance, this snail resembles Micrarionta kiUeoni Clapp, which 
is smaller, more depres.sed, with a larger umbilicus. It is somewhat 
intermediate in form, between kutsoni and indioemis. If it really 
belongs to Micrarionla, and there is no mistake about the locality, 
it is widely separated from its congeners. 

The single specimen has been in the collection for many years. 
It bad been labelled H. strigosa Gld. 

Dr. Horn, the distinguished coleopterist, was stationed at Fort 
Grant sometime after 1863. He collected a number of shells in 
that vicinity, which were described by W. M. Gabb In the American 
Journal of Conchology for October, 1866, pp. 330, 331, as follows^ 

Hdix komii Gabb. [Thysanophora Aomii]. 

H. strigosa Gld. "The largest specimen I have seen of the species" 
[ = SonoreUa sp. undet.]. 

H. minuscula [ZcmiUndea minuaeula alachuana.']. 

Pupa {ModiceUa) arixonensis Gabb [ = Pu-poides marginata var.]. 

Pupa kardacea Gabb [Pupoidea kordaceai. 

The locality is given as "Fort Grant, at the junction of the Arivapa 
and San Pedro Rivers;" but that junction is really a long day's 
travel — fully fifty miles — westward; yet it may have been the 
nearest definite landmark to be found on maps of the time. 

The "H. strigosa" mentioned by Gabb is a Sonorella 25 mm. in 
diameter, of the S. hachilana group. The upper part of the peri- 
stome is broken away, and the shell is bleached; we do not recognize 
the species. 

Of the Zoniloides several live specimens are preserved. They 
probably came from around a spring. All of the other shells men- 
tioned are such as live among rocks in arid foothills. The speoi- 
22 
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men of Pupa hordacea seems to have been given to Mr, Binney; the 
other species taken by Dr. Horn are in the collection of the Academy. 
As Dr. Horn was also at Gila Bend, Yuma and other places in 
western Arizona, the possibility of an erroneous locality label for 
the specimen of M. praesidii is to be considered. That specimen was 
not mentioned in Gabb's paper, but he would doubtless have con- 
sidered it a small "H. strigosa". 

Sonoralla roonralUuu (Ben^O- Pi- VI, fiii. 9. <>a, 9b. 

Nautitm XXXI, July, 1917, p. 14. 

Roosevelt, Gila Co., Arizona, 2200 ft. elevation. Figures of the 
type, supplied by Dr. Berry, are here given for comparison with the 
forms of adjacent counties. They are 1.6 natural size, the diameter 
being 16.5 mm. 

S. Tooseveltiana appears to belong to the hackitana group, but the 
single specimen dissected was quite immature. It is, we believe, 
the only mollusk reported from GUa County. 

Soaorallt dsUeiU n, sp. PI. VT, Sg^. 0. 61. Oi. 

The shell is umbilicate (umbilicus contained slightly over 6 times 
in diameter of shell), thin, somewhat translucent, light ochraceous- 
buiT with several pale or whitish oblique streaks on the last whorl, 
and a cinnamon-brown band above the periphery. Glossy, havii^ 
the usual weak irregular growth-lines. The embryonic whorls are 
nearly smooth, but short, protractive threads may be seen near the 
suture. 

The last whorl is wide and descends rather slowly in front. The 
aperture is strongly oblique, rounded-oval. Peristome thin, ex- 
panded, with a dull brown edge. 

Alt. 10.5, diam. 18.3 mm.; 4^ whorls. 

GenitaUa (fig. 10) remarkable for the small size of the male organs. 
The length of penis is about one-fifth the diameter of the shell, very 
slender, having a stout basal sheath, and containing a short, cylindrlc 
papilla. The epiphallus is longer than the penis, terminating in 
a short flagellum. 

Length of penis 3.5 mm. 

papilla 1.2 " 
epiphallus 4.5 " 
fiagellum 0.4 " 
vagina 5.5 " 

Northern end of the Feloncillo Range, about 6 miles south of the 
Gila River, on the toll road between Solomonsville and Clifton, 
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Graham Co., Arizona; in a "malpab" rock slide, about 4,800 ft. 
elevation, type No. 109,110 A. N. S. P. paratypea in Ferriss Coll.; 
collected by J. H. Ferrias, 11-14-1913. 

The shell recalls S. bowienms Pils., differing by the wider last 
whori, smaller aperture and somewhat smaller umbilicus; also much 
less distinct sculpture of the embryonic whorls. The genitalia, 
examined in several individuals, differ by the very small size of the 
male organs, relatively even smaller than in S. hachitana and its 




I, outline of penis-papillai, epiphallua 



immediate relatives. It differs from these by the cylindric penis- 
papilla with bluntly conic end. The genitalia of S. waVceri P. & F., 
of the Santa Ritas, have considerable similarity. 

The living animal has an odor like S. odorata in the Santa Catalinas, 

Sanordla oarullflumtiili n. sf. PI. VI, fitt. I to t. 

The shell is depressed, umbilicate, the umbilicus contained about 
8 times in the total diameter, somewhat translucent, nearly Isabella 
color^ having a chestnut-brown band at the shoulder, showing above 
the suture on the penult and usually half of the next earlier whorl, 
and without white bordering bands, though the shell may be slightly 
paler there. It is somewhat translucent throughout. Surface 
glossy. Embryonic portion of It whorls, at first with some radial 
ripples, then irregularly pitted-granulose, with weak oblique threads 
as in others of the S. hachitana group. First postr^mbryonic whorl 
is weakly striate and minutely papillose; later whorls with sculpture 
of delicate, irregular growth-lines only. The whorls are moderately 
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;x, the last descending slowly in front. The aperture is rounded 
oval-lunate, large. Peristome expands a little and is dilated at the 
columellar insertion. 

Alt. 14.6, diam. 25 mm.; alt. of aperture 12.3, width 14.3 mm.; 
4^ whorls (type. Station 18). 

Blue and San Francisco Rivers, Graham Co., Arizona, the tyjw 
(No. 119,048 A. N. S. P.) from Station 18 (1914), San Francisco 
River 6 miles above its confluence with the Blue River. Found also 
at Stations 5, 8, 10, 15, 16, 17, 19, 20 (1914), and 89, 91 (1913); from 
Ash Canyon, 6 miles above Clifton, to the mouth of Sardine Creek 
on the Blue River. The higher of these colonies are at Uttle more 
than 4,000 ft. 

While closely relat«d to S. hachitana, it differs from that by the 
absence of white bands bordering the shoulder-band, and of a white 
umbilical area, by the suture descending less deeply and not so 
abruptly in front, and by the smooth penis-papilla. 




Fig. 11. Genitalia of Sonordla carulijlumims. a, No, 119,048, Station IS, 
typical, with pnlarttrd detail of prni'S-papilla; h, No. 119,042, Station 18; c. 
Station 10, No. 119,040. 
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The head and back are blackish brown, fading downward and back* 
ward to dark grayish brown, the tail paler. The 6ole has lateral 
bands somewhat darker than the central £eld (No. 119,048). 

Genitalia (&g. 11) generally simitar to S. hachitaTia. The penis 
is very slender, its retractor muscle longer; penis-papilla slender, 
smooth, with tapering end. A short flagellum is present. The 
epiphallus Is nearly as loi^ as the penis. The vagina is generally 
longer than the penis. 

In one specimen dissected, Station 20 (fig. 12a), the penis is about 
a third longer, its papUla very long, three times the usual length or 
more. The flagellum also is much longer. Such differences would 
usually be thoi^ht specific, yet I have not found any differences in 
the shells from this locality. 




Fig. 12. a, Genitalia of 5. candifiuminis rar., 119,047, from Station 2 
Blue River, b, S. hinnetji franciscana No. 119,044. 

Measurements of genitalia of S. carvlifiuminis. 

Collecting Station. ... 18 19 16 20 

Penis 8.5 7.5 7 12 

Penis-papilla 3 3.5 4 11 

Epiphallus 8 6 7 8.7 

Flagellum 0.6 0.7 0.5 2 

Retractor .. 10 13 

Vapna 15 14 8 9.5 

Museum No 119,048 119,042 119,046 119,047 
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The size of the shell is rather variable, the extremes of diameter 
in a series from Station 17 being 20 and 24.6 mm. The largest 
specimen noticed measures 26.4 mm. An individual without a 
dark band is photographed in fig. 4. It is from Station 19, Blue 
River, at the mouth of Pigeon Creek. Two other shells from this 
station are illustrated in figs. 2, 2a and 3, 3a. 

■oDOrellft blDStJl rrUlCilCUlft n. rubup. PI. ^'I, Sgt. .'i, 5a. fib. 

The shell is umbilicate (width of umbilicus contained 9 to 10 
times in that of shell), light pinkish cinnamon with some paler or 
white oblique streaks and indistinctly paler on both sides of a chest- 
nut-brown band above the periphery. This band shows above 
the suture of the last half of the penult whorl. The surfa<^e is glossy; 
embryonic shell of about 1 V'2 whorls, the first half having some radial 
ripples, the next whorl minutely granulate, having oblique, curved 
threads, protractive below, retractive above; the later whorls with 
fine, unequal growth-lines. The whorls are convex, slowly increasing 
at first, the last rapidly widening, descending a Uttle in front. The 
aperture is unusually large, shortly oval-lunate. The peristome is 
very narrowly expanded, straighteneti and dilated towards the 
columellar insertion. 

Alt. 11.6, diam. 19mm., aperture 9.8x11.5 mm.; 4; whorls. 

San Francisco River, Graham Co., Arizona; type locality. Station 
92 (1913), above Sardine Creek. Also taken at Station 93 in the 
same vicinity, and at Station 13 (1914), 2 miles above Harper's, 
Ferriss and Daniels. 

The head and back are dark grayish brown shading into dark 
vinaceous drab downward and backward, the tail light colored. 

Genitalia (Fig. I2b). The penis contains a cylindric papilla with 
blunt, rounded end. The cpiphailus is about twice as long as the 
penis, and bears a small flagellum. The penial retractor inaerta on 
the epi-phdluB some distance (over J mm.) above the penis. The vagina 
is nearly or about as long as the penis. Measurements follow: 

Station 13 13 93 

Length of penis 5 6 7 mm. 

papilla 2 2.3 3.5 " 

epiphallus 10.5 10 10.5 " 

flagellum 0.5 0.7 small 

penial retractor 3.3 

vagina 4.7 5 5.5 mm. 

Museum No 119,044 119,044 109,413 

By its genitalia and shell this subspecies is closely related to S. 



,y Google 



1918.] N4TDEAL SCIBNCB8 OF PHILADELPHIA. 319 

binneyi P. & F,, of the southern Chiricahuaa. The blunt penis- 
papilla, and especially the insertion of the penial retractor on the 
epiphallus some distance beyond the apex of the penis, are alike in 
both. There are, however, some differences in the proportions of 
the ot^ans, the epiphallus and penis-papilla being longer relative 
to the penis in S. h. jrandscana, and the last whorl oi franciscana is 
a little wider, viewed from above. 

The diameter, in specimens seen, is from 17 to 19.3 mm. 

AihmuiiBUK pllibrruu Ferrisn. 

AshinuneUa ptMrj/ano Ferrisa, Nautilus XXVII, 1914, p. 109. 
.4sft«mncUapiMryan<iFerriss4PilBbry, Nautilus XXIX, 1C15, p.42,pl.2,fig..'!. 

Arizona: Along the San Francisco River, from near Harper's 
Ranch to 2 miles above the mouth of the Blue River, Graham and 
Greenlee Counties, Arizona. 

Aihmuiulla macoUaimuli (Pils.). 

Aekmunella chirKahiana mogottonen»i^ Pilsbry, Prtw. A. N. S. Phila., 190.", 

p. 2-52, pi. 16, fip. 101,102. 
Axhrnunella mogolioimnsU Pilsbry, Navililui XXIX, Ifll-i, p. 42. Pii-fURY & 
Fbrriss, Ptoc. a. N. S. Phila.. 1Q17, p. 93, pi. 7, fig. 10 (ahpU), and pi. 10, 

fig. 3 (genilali^). 

Professor E. 0. Wooten, who discovered this snail, crossed the 
Mogollon Range from Willow to Silver Creeks, along what is now 
called the Bursam road. He also made an excursion from the West 
Fork of the Gila towards Mogollon Peak, reaching a point about 
Ij miles due east of the Peak, in the forks of Whitewat«r Creek, at 
about 9,000 ft. It was probably here that he obtained the type of 
.4. mogollonensia, though it is also common along Silver Creek and 
the Bursam Road. 

Specimens were taken along Silver Creek and the Bursam Road at 
Stations 38, 42, 43, 44, 45, from about 7,500 to 9,000 ft. elevation, 
and at Station 46, Little Turkey Creek, at about 9,000 ft. 

It is rather variable in size, specimens from Station 38 measuring 
from 16.5 to 21 mm. diameter, those from Station 46 from 17 to 19 
mm. Other localities in the MogoUons are Station 51, head of 
Mineral Creek, where there are some beautiful albino shells, and 70, 
76, 79, on Dry Creek, the shells mostly large. 

In Arizona it was taken in 1913 at Stations 59, 84, 86, all on or 
near the rim of the Blue Mountains, at 5,500 to 12,000 feet. The 
shells average lai^r than in the MogoUons, very few being under 
20 mm. in diameter. Specimens from Station 59 measure: 



yGoogle 



320 PROCEEDINGS OF THE ACADEMY OF [No\- .-Dee- 

Alt. 11.5 diam. 22.8 mm. SJ whorls. 
" 11 " 21 " 5| 
" 8.5 " 18.3 " 5i " 

Extremes of size, Station 86. 

Alt. 11 diam. 22.8 mm. 5f whorla. 
" 10 " 19.5 " 5| 

A. mogoUonensia differs from A. cAirtcoAuana by the very small aad 
short penis, scarcely differentiated from the epiphallus; the absence 
of a [Knial retractor muscle; and the more capacious spermatheca, 
which is sacculate diatally in some individuals. There are also dif- 
ferences in the proportions of the organs, but whether constant or 
not can be determined only by measurii^ a long series. In both the 
epiphallus is very long. The 'shells can be distinguished by the 
minute but deeply engraved spiral lines of A. mogoUonensia. 

Other species of Ashmun^la from the MogoUon Mountains were 
described in Nautilus XXIX, 1915, as follows: 

AshmuneUa Utrodon Pils. A Ferr. Dry Creek. 

AshmumUa teirodon mutattyr Pils. & Feir. Dry Creek. 

AshmuiKUa teirodon inermia Pils. & Ferr. Dry Creek. 

Ashmunella danielsi Pils. & Ferr. Cave Spring Canyon. 

AshmuneUa danielsi dispar Pils. & Ferr. Little Whitewater Creek. 

Oraohtllx ooapul {W. G. B.). Fl. VII. figa. I to &i. 

Mogollon Mountains, Socorro Co., New Mexico: Willow Creek, 
Stations 46-48, at from about 8,300 to nearly 9,000 ft.; Silver Creek 
and along the Bursam Road (above Mogollon), at about 7,500 to 
9,000 ft.. Stations 39, 40, 42, 42^ 43, 44; also Station 35. 

The specimens from these localities closely resemble those figured 
by us from the Black Range, N. M. (in these Proceedinga for 1917, 
pi. 9, figs. 5-9), but there is greater variation in contour, as in 
pi. VII, figs. 6, 6a from Station 42^, near the crest of the range, 
measuring 

Alt. 13, diam. 21 mm. 
" 16.5, " 20 " 

The commonest form is like that shown in pi. 9, fig. 7 of our paper 
of 1917; the size generally from 21 to 23 mm. diam. A large shell 
from Station 48 measures, alt. 16.4, diam. 23.3 mm. At Stations 
39 and 40 they are smaller, diam. 18 to 20 mm. The size is inde- 
pendent of elevation, as there are larger shells both above and below 
these stations in the Willow Creek region. 

In Arizona the same "Black Range form" of cooperi was found 
on the southern slope of the Blue Mountains, Station 59 (1913), 
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in Gosper's pasture, Station 58 (pi. VII, fig. 1) and farther north- 
ward in the southern part of Apache Co., on Mt. Thomas, White 
Mountains, at Station 75 (1913). In all of these stations there are 
the same capacious whorla and frequently very high spire noted in 
the MogoUons. 

All of the preceding inhabit high elevations, and all were found 
under logs and leaves in heavy timber, as in the Black Range of Xew 
Mexico. The following lots were all among rocks (pi. VII, figs. 2-56). 

Farther down the Blue River (in Greenlee Go., Arizona), the species 
was found aa f ar as Station 23, east side of the river 2 miles above 
the mouth of Grant Creek (pi. VII, figs. 5-5fe). While there is 
abundant intergradation with the shells of higher elevations just 
noticed, the majority of the shells are more openly umbilicate. 
Many have the spire very high, but this is variable in all the lots. 
Three examples from Station 23 figured measure: 

Alt. 16, diam. 26.5 mm., umbilicus 4.7 mm. 
" 18, " 24 " " 4.5 " 

" 17.8 " 23 " "3 " 

The shells from Station 25 are almost a^ lai^e; those from Stations 
26 to 32 (going up the river) are smaller. Specimens from Station 
29, 1 mile above Blue River Ranger Station (pi. VII, figs. 2-2fc) 
measure: 

Alt. 17, diem. 22.3 mm. 
" 18 " 22.2 " 
" 15 " 22 " 
" 15.6, " 18 " 



Pig. 13. Oreohelix cooperi, albino, Station 29. 

There are some beautiful albino specimens in this lot (fig. 13). 
Other examples are figured (pi. VII, figs. 3, 3a) from Station 27, 
near the Blue River Ranger Station, where the shells are very dark 
colored. One measures, alt. 13, diam. 20.5, umbilicus 5 mm. 

A series from Station 36, Mt. Lisa, Lisa Creek, Socorro Co., 
N. M., 20 miles north of Ahna, b similar to those of Station 29, also 
with not a few albino shells. 
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The Blue River series shows all gradations of shape betweea very 
high shells, those of the typical cooperi contour, and an openly um- 
bilicate shell with whorls of small caliber. The sculpture varies from 
that of Black Range cooperi to more effaced, the striation and spirals 
weak. 




The genitalia (figs. 14a, b, c) agree with those organs in 0. cooperi 
from the Black Range, N. M., figured in these Proceedings for 1917, 
p. 101, fig. 5, The internaliy ribbed portion of the penis forms more 
than half of the total length of that organ, as in all forms of 0. cooperi. 
Measurements in mm. follow. Numerous other specimens opened 
but not measured were seen to agree with those illustrated. They 
are distinguishable at sight from all forms of 0. strigosa. 



Station. 






26 (1914). 
.58 (1913). 

35 (1914). 

36 (1914). 
23 (1914). 
76 (1913). 
81 (1913). 
81 (1913). 



119,152 
119,153 
119,150 

109,184 



Preparations are agured from Stations 26, Blue River (fig- 146), 58, Cosper'a 
imature (fig. Hi) and 81, Black River (fig. 14-). The specimen dissected from 
Station 36 is an albino. 
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0. cooperi form apache, new fonn (pi. VII, figs. 7 to 8a). Rather 
large size, dark or very dark coloring and subobsolete sculpture (the 
spirals being especially weak) characterize the shells taken along the 
Black River and Fish Creek, in Apache County, Arizona. The shell is 
generally quite depressed ^nd as openly umbilicate as the fonns of 
0. strigosa. The diameter is usually from 22 to 26 mm. Few have 
the spire very high, and none are as high as many of the Blue River 
shells. 
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Alt. 15, diam. 24 mm., umbilicus 4.5 mm. 

Type No. 109,184, from Station 76 (1913), Black River 2 miles 
above Fish Creek. It was taken also at Stations 53, 60-62, 64, 66, 
68, 69, 71, 72, 76-81, 83 of the expedition of 1913. 

On account of the form and sculpture of this large series, so unlike 
the usual forms of cooperi, it appears best to name it. The Blue 
River series varies from the apache type to the aormal cooperi form. 
Indeed, specimens could be selected from the Mc^ollon series agree- 
ing with apache, though they are quite exceptional there. The 
genit^ia are either practically typical cooperi, as at Station 76, or 
the costate part of the penis may be relatively a trifie longer, as at 
Station 81 (fig. 14c). 

OTMhaUi itrlfou nMidlonalii n. nubip, PI. VII. Rf . 9. 

The shell is depressed and very openly umbilicate, the last whorl 
subangular above the aperture; otherwise resembling 0. c. apache. 
Striation weak, subobsolete spiral lines only very faintly developed. 

Alt. 14.4, diam, 24.5 mm.; umbilicus 6 mm. wide; 5} whorls. 

Y Salt House branch of Eagle Creek, Graham Co., Arizona; type 
No. 109,186 A. N. S. P. Also taken on the Black River near the 
horseshoe bend. 

By the shells alone we would hardly separate this form from 0. 
cooperi apache; yet the genitalia were found to be like 0. s. depressa. 

The genitalia (fig. 15) agree with those of 0. s. depreaaa and various 
allied forms except that the oi^ans are loi^r in sheila of similar 
diameter; yet in Colorado depressa this is a rather variable character, 
and it is somewhat affected by the conditions of preservation. The 
peub is very long, its internally costate portion hardly one-third of 
the entire length, having about 4 principal nbs within; the internally 
papillose portion flattened, weakly ribbed within, sometimes having a 
trilobed section distally. Measurements of the organs in mm. follow : 



^la^Mj'^"'-- 



56 



. Museum 



109,177 
109,179 
109,190 



0. «. meridionalis differs from 0- s. depressa by the distinctly 
smoother shell. 



yGoogle 



1918.] NATURAL SCIENCES OP PHILADELPHIA. 32a 

Onohellx bubaU Tita. 

The occurrence of this species in the Mt^oIIons was a surprise, 
as it wa.s described from the Cave Creelc region of the Chiricahuas, 
far to the south. It does not inhabit the dryer northern half of the 
Chiricahua range, and its distribution is therefore conspicuously 
discontinuous. It evidently changes much more slowly than the 
Ashmunellas, though some little differentiation may be seen as noted 
below. 

In Dry Creek, it was taken in the slides with Ashmunella, at Stations 
62, G4, 68, 70, 72, 75, 77, 78 and 79. In most of these colonies it 
reaches large size, even larger than in the Chiricahuas. Two examples 
from Station 79 measure: height 8, diam. 16 mm., and height 9, 
diam. 15.4 mm. Usually there are several circular fringes on the 
last whorl above the periphery, and more on the base than in Chiri- 
cahua examples. In the latter, fringes above are exceptional. Count- 
ing that at the periphery, there are usually 8 to 11 spiral wreaths in 
Dry Creek barbaUi, 6 to 10 in Chiricahuan specimens. In some lots 
the cuticular appendages are mostly or quite lost in the adult stage. 
Some consist partly of smaller individuals ; and at Stations 64 and 75 
all are small, 11-12 mm. in diameter. 

Cave Spring Canyon, Station 57. Very small, about 10 mm. 
diameter, and agreeing well with 0. b. minima P. & F. (Proc. A. X. S. 
Phik. 1910, p. 94, fig. 15) from Rucker Canyon, Chiricahuas. There 
is probably no direct relationship, each being presumably a dimin- 
utive race of the normal larger forms of their respective ranges. 
These small forms show decadence by the deep descent of the last 
whorl to the aperture. 

Willow Creek, Station 46. This is on the eastern slope of the Mo- 
gollon watershed. The size is small, diameter about 11 mm. Cutic- 
ular appendages usually deciduous. 
ThjiuiophoTK hoinll (Gnbb). 

Arizona: Station 45 (1913), John Lyon's Mountain, north of the 
Little Dragoons. Blue River, Station 18 (1914), and Little Blue 
River, Greenlee Co. 

New Mexico: Station 76, Dry Creek, west side of the Mogollon 
Mountains. 

Thriuiophon iucenolll (Bid,), 

Arizona: Reservation Creek, 9,500 ft.; Fish Creek; Horseshoe 
bend of Black River, and 2 miles above, at 9-10,000 ft. Apache Co. 
Cosper's pasture, Graham]^Co. 
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New Mexico: Stations 38, 42, 45, 51, 57 in the Mogolion Moun- 
taios, abundant. 

ENDODONTm^. 
Oonrodlicui eronUilttl (\r.). 

Arizona: Cosper's pasture, 11,000 ft., and rim of the Blue Moun- 
tains, 12,000 ft., Graham Co.; Blue River, Station 29 (1914), Green- 
lee Co. White Mountain Camp at Mt. Thomas, 13,500 ft., Apache Co. 

New Mexico: Stations 36, 42, 45, 46, 57 in the Mogolion Moun- 
tains, abundant. 

Kadlodiieui mlllMOitatui Pits. * Feir. 

Arizona: Little Blue River, Greenlee Co.; Cosper's pasture and 
Station 59, head of "hot air trail" rim of Blue Mountains, 12,000 ft., 
Graham Co.; Reservation Creek, Apache Co. 

New Mexico: Station 45, Willow Creek, Mogolion Mountains. 

HaUcodiioui arlidiuiuli <P. Ic F.). 

Arizona: Cosper's ranch, on the Blue River, 5,060 ft. 
New Mexico: Stations 36, 42, 55, 57, Mogolion Mountains. 
PuDctum MiupMtum (Did.). 

Arizona: Station 75 (1913), Thomas Peak, Apache Co. 

New Mexico: Willow Creek, Mogolion Mountains, at Station 
45 (1914). 

These shells appear to be somewhat more glossy than the Cali- 
fomians compared, the spiral striation better developed, and the 
ribleta irregularly developed; yet we would hesitat* to separate the 
specimens from this widely spread west coast species.' 

FuDctum pfcnuaum (Dtsp.). 

Arizona: Station 70 (1913), Black River near the Horseshoe 
bend; somewhat abundant. This is the first record of the species 
for Arizona. 

ZONITID.ffl. 

Polity huumonli dactriiu (GLd.>, 

Arizona; Station 80 (1913), Black River. One example. There 
are no spiral striie. 

PollU IndantaU umblUcaU ^Ckll.). 

Arizona: Blue River at Cosper's ranch, 5,060 ft., and Stations 

',\ form of this species wa'^ collected in great numbers about bushes in a 
meadow at the west end of Oswego, Clackamas Co., Oregon, by Mr. John A. 
Allen in 1913 and 1914. It differs from typical P. eorupectum by the lu^r size 
and decidedly higher, conic spire, and may be called Puiui»m conspecium alUni. 
The tv-pe measures, alt. 1.7, diam, 2.3 ram. (No. 111,413 a, A. S. S. P.). A specimen 
o! P.'rompeclum received from Bland measures, alt. 1.25, diam. 2.1 mm.— H.A.P. 
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18, 29 (1914); Little Blue; rim of Blue Mountains, 12,000 ft.; also 
in Apache Co. on Fish Creek, 10,500 ft. 
New Mexico: Stations 38, 42, 46, 55, Mogollon Mountains. 

Strlatim miUum marldloiulU (P. ft F.). 

Arizona: Gosper's pasture, 11,000 ft., Graham Co.; Black River 
and Reservation Creek, 9,500 ft., Apache Co. 

New Mexico: Station 57, south fork of Whitewater Creek, 
Mi^ollon Mountains. 

ZonltoldM uboraB (Sb}), 

Arizona: Station 29, Blue River; Gosper's pasture and rim of the 
Blue Mountains, Graham Co.; Reservation Creek and Fish Creek, 
Apache Co. Up to 12,000 ft. 

New Mexico: Stations 38, 42, 46, 50, in the Mogollon Mountains. 

ZonltoldM mlnuieula ftluhumiu (Dnll). 

Arizona: Graham Mountain, Graham Co.; Station 6, foot of 
Copper King Mountain. Reservation Creek, Apache Go. 
New Mexico: Big Dry Greek, Mogollon Mountains. 

Zonttaldsi ilnylsruu |Pils.). 

Arizona: Station 6 (1914), foot of Copper King Mountain, 1 mile 
below Harper's, Graham Co. 

Cuconului fulius (MQ1U. 

Arizona: Station 58, Gosper's pasture, 59, rim of Blue Mountains, 
Graham Co.; Reservation Creek and Station 75, White Mountain 
Camp, 13,500 ft. 

New Mexico: Stations 38, 42, 45, 46, 47, 50, 53, in the Mogollon 
Mountains. 

VITBmiD.aJ. 



Arizona: Rim of Blue Mountains, 12,000 ft., Graham Co.; Res- 
ervation Creek, Apache Co., 9,000 ft. 

New Mexico: Stations 45, 46, Willow Greek, Mogollon Mountains. 

VALLONUDiB. 

TallonU ponpoctlTft Sterki. 

Arizona: Graham Mountains; Gosper's ranch of the Blue River, 
5,060 ft.; Ole Hagen's ranch on Eagle Creek. Abundant. 

New Mexico: Station 38, Silver Creek above Mogollon, and 57, 
south branch Whitewater Creek; also Big Dry Greek, Mogollon 
Mountains. 
Tallonlk erdoiihonUK Ckll. 

Arizona: Cosper's pasture and rim of Blue Mountains, Graham 
Co.; Reservation Creek, Apache Co. 9,500 to 12,000 ft. 
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FEEinSSAOIDiG. 
Cachllcopalubriea<MalJ.). 

Arizona: Graham Mountain; Little Blue River; Gosper's on the 
Blue River; rim of Blue Mountains, Graham Co.; Fish Creek, Apache 
Co. 

Xew Mexico; Stations 38, 42, 46, Mogollon Mountains. 

FuptlU blandl ptthodai Pila. A Pert. 

Arizona: Reservation Creek, and head of Black River, Apache 
Co.; Gosper's pasture, Graham Co. New Mexico; Stations 38, 
45, 46, 47, 53 Willow Creek, Mogollon Mountains, at about 9,500- 
10,000 ft. 

This is the same race found in great abundance along the summit 
of the Black Range, N. M, It is larger, especially wider, than typical 
P. blandi, the crest is weaker the striation stronger. The lip is but 
little thickened within, and the three teeth are well developed. It 
is of a walnul^brown color. 

Length 3.7, diam. 1,7 mm,; 7^ whorls.] 

3.25 " 1,75 " 6^ " 115,361 A. N. 8. P. 
" 3.05 " 1.7 " 6i " J 

PupUlk h*b«« (Anny). 

Arizona: Gosper's pasture and rim of Blue Mountains, Stations 
58, 59, Graham Co.; Reservation Creek, Apache Co. 9,500 to 12,000 

feet. 

OutTOOopt« uhmunl (Stcrki). 

Arizona: Gosper's ranch on the Blue River, 5,060 ft.; Ole Hagen's 
ranch, Eiagle Creek. Very few found. 

New Mexico: 8 St^itions in the Mogollon range. 

Outmeeptk dklUknk <Mi»rki>. 

Arizona: Station 6 (1914), foot of Copper King Mountain, near 
Harper's place; Ole Hagen's, Eagle Creek, Graham Co. 

OutrocopM quidridtiu Pili. 

New Mexico: Stations 42 and 47, Silver and Willow Creeks, 
Mogollon Mountains. 

OuUocopta plUbryuuk (Sifrki). 

.-Arizona: Graham Mountains; Ole Hagen's on Eagle Creek; Gos- 
per's ranch, Blue River; Little Blue River; Gosper's pasture; 
Horseshoe of Black River; Fish Greek. From about 5,000 to 11,000 ft. 

Xew Mexico: Stations 38, 45, 47, 50, on Silver, Willow, Turkey 
and Big Dry Creeks, Mc^oUon Mountains. It is generally distrib- 
uted over the wooded country covered in this report. 
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Tartlio OTkta Shx- 

Arizona: Station 6, foot of Copper King Mountain, 1 mile below 
Harper's place, Graham Co. 

Vartlstt coDdniiuU Ckll. 

New Mexico: Stations 38, 42, 45, 50, 53 (1914), on Silver, Willow 
and Turkey Creeks, Mogollon Mountains, Socorro Co. 

Vtrtlgo oalar>d«uii irlionaiuli P. A V. 

Arizona: Red Sack, Graham Mountains; Horseshoe bend of 
Black River, Apache Co. 

New Mexico: Station 38, Silver Creek, 53, Willow Creek, 50, 
Turkey Creek, 57, south fork Whitewater Creek, Mogollon Moun- 
tains. 
Twtlfo moduta iDMulptk Pilo. 

Arizona: Gosper's pasture and rim of Blue Mountains; Graham 
Co.; Reservation Creek, White Mount^uns, Apache Co. 

CnlumvUm alttooU (Inierwll). 

New Mexico: Station 45, Willow Creek, Mc^ollon Mountains. 
snoOINBID^. 

Snodixk mTirk Bay. 

Arizona: Cienega near Solomonsville, Graham Co. 
New Mexico: Station 46, Willow Creek, Mogollon Mountwns. 
PH7SID.;ei. 

Vhn* Tlrtata Qtd. 

Arizona: Stations 19 and 20, Blue River. 

Phju sp. mulct. 

Arizona: Reservation Creek, near the Big Spring, Apache Co. 
With only immature specimens and broken adults an identification 
is difficult. 

UNIONID^. 

Anodontk dajsota Lewis. 

Arizona: Black River, southern border of Apache Co. 
"Subfossil" valves of this species are found in the banks of the 
Santa Cruz river at Tucson. 



47. Near Mud Springs, trail on Bummit of Big Graham Mountaias. 

48. Tank 10 miles south of Solomonsville {Phyia only). 

49. Swampy place 7 milea south of Solomonsville {Physa only). 

50. Rock slide od the right side of the toll road, 6 miles south of Coronado. 

Peloncillo Range. 

51. Eagle Creek. 

52. Ef^e Creek, 3 miles above the fork, east bank. 
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53-54. Ea^e Greek, S milee above the forks. 

55. Eaole Creek, 5 miles above the forks, west aide. 

56. Y Salt House br&nch (west fork) of Eagle Creek, H niile above Hot 

Air Salt House. 

57. 4 miles above mouth of Y salt house branch on Hot Air trail. 

58. Gosper's paature, top of the Blue Mountains, 12,000 ft, 

59. Southern rim of the Blue Mountains. 

60. Fieh Creek, beaver dam camp. Apache Co. 
61-65. Rock ahdea aloog Fiah Creek. 

66-72, Black River, near Horseshoe bend, 

73. Reservation Creek, 2 miles below Big SprinKS. 

74. Camp 4 miles below Big Springs (Phyta and Pitidwm). 

75. Head of Black River, camp 2 mile* below summit of Thomas Peak 

(summit 13,500 ft.). White Mts., Apache Co., Arix. 
76-83. Black River, 2 miles above Fish Creek. 
84. Y Salt House traU, rim of Blue Mountains, 12,000 ft 
S5. Below the same. 
86. Raspberry or East Eagle trail, 3 miles above Gosper's place on the Blue 

87-86. Between Gosper's and the Little Blue River. 

89. Mouth of the Little Blue River, 4,000 ft. 

90. Spring 3 miles below mouth of Little Blue (Phyaa). 

91. Sardine Creek 1 mile above mouth. 

92. San Francisco River opposite Sardine Creek. 

93. Rock eUde on the east bank of San Fraoci»co River, 3 miles below Station 

92. 

CoLLECTiNfl Stationb OF J. H. Ferriss AMD L. E, Daniels in Graham and 
Gbeekleb CocNTiEa, Arizona, and Socorro ConNn, New Mexico, 1914. 
List compiled by Daniels. 

4. Gila River drift at Guthrie, Ariiona. (Stations on the San Francisco 

River.) 

5. Ash Canyon one mile below Harper's on the "Frisco" (San Francisco) 

River, six miles above Clifton Arizona, 

6. One mile below Harper's, west side of Frisco River, foot of Copper King 

Mountain. 

7. 8. Ash Canyon, above Station 5. 

9. Branch of Ash Canyon below Station 5, one mile below Harper's. 

10. Ash Canyon opposite Station 5, one mile below Harper's. 

11. Top of Copper King Mountain, N. W, of Colorado Mine. 6 miles above 

Chfton. Elevation 4,600 ft. 

12. Top of Copper King Mountain, west of Colorado Mine. 4,600 ft. 

13. Slide on east bank of Frisco River, two miles above Harper's ranch and 

ei^t miles above Clifton. 

14. Frisco River, two miles above mouth of Blue River. 

(Slaliont on the immediate hank» of the Blue River, Greenlee Co., Aritona.) 
16. Four miles up from the mouth of the Blue River. 

16, Five miles up the Blue River. 

17, 18. Sin mUes up the Blue River. 

19. Blue River at mouth of Pigeon Creek, 

20. One mile down the Blue River from Base Line Ranger Station, east bank. 

21. Little Blue River; same as Station 89 (1913), 

22. "The Chimneys," three miles above Gosper's Ranch. Elevation 5,853 ft, 

23. East side of Blue River one half mile below Grant Creek. 6000 ft, 

24. One mile above Grant Creek, east side of Blue River. 

25. Near Geo. Thompson's Ranch, three miles below Blue Post Office. 

26. One mile above Blue Post Office. Elei,-ation 6,100 ft. 

27. 28. Near Blue Ranger Station. 

29. One mile above Blue Ranker Station. (Twenty-one mUes south of Luna, 

New Mexico, and 65 nules north of Clifton, Arizona.) 

30. East side of Blue River, nearly at the top of the moimtain. 

31. Blue River south of the saw mill. 
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(Slaliona in New Mexico.) 
32. East Bide of Blue River, one mile north of saw mill. 
33> East mde of Blue River, th)?ee miles nortii of saw mill. 
34. MiU Hollow, near top of hill, San Franciaco Mountain, 8,500 ft.; about 

8 milee southwest from Luna. 
36. Near the Alma Wogoo Road, 10 miles from Luna, in a rock slide sui> 

rounded b;; poplars. Crest of San Francisco Mountains. 
36. Salii Mountain, east side of Salii Creek, 20 miles nrath of Alma, elevation 

7,000 tt. 

{Stations m Ihe MogoUan Range.) 
List compiled by Ferrin. Appronmate positions are shown in fig. 16. 
37-41. Along Silver Creek above Mogollon City, 

42. Near saw mill, head of Silver Creek. 

43, 44. Buisam Road, between Silver and WiUow Creeks. 
45-4S. WiUow Creek. 

50. Turkey Creek. 

51, 52. Head of Mineral Creek. 
53,54. Head of Willow Credc. 
55. Little Whitewater Creek. 

6A-£8. South Fork of Little Whitewater. 
59. Cave on Spring Creek. 
60-80. Big Dry Creek. 
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Explanation of Plates III to VII. 
Plate III.— Figs, la, lb, 2.—SoruireUa odonOa n. ep. Station 18 (1917), a gulch 

76 yards east of Alder Spring. No. I1S,501. 
Fim. 3, 3a, 3b. — SonoreUa odSrala n. sp,, type. Head of Alder Canyon. 

No. 119,033. 
Fig. 4. — Sonordia odarala n. ep. Ponn with nturow umbiUcus. Station 13 

(1913), Soldier Camp. No. 119,499. 
Figs. 5-56. — SoTMTeUa marmorariua limifcmiia n. subsp., type. Station 17 

a913), bluffs near Mud Spring. No. 119,500. 
Fifffl. 6, 6a, &h. — Scmi/reUa odorala marmont n. subsp., type. Station 36 

(1913), Old Dan Gulch, northweatem aide of Marble Peak. No. 109,07.5. 
Figa. 7, 7a. — SonoreUa marmorarivs xmula a. subap., tvje. Station 17 

(1917), limestone hill, 6 miles northwest of Brush Corral, in the northern 

foothiUa. No. 119,503. 
FigB. S~S&. — SonoreUa mormorarias imula n. subsp. Station 19 (1917), 

same limestone hill. No. 119,502. 
Figs. 9^9b.~Sonorella marmorariiu n. sp., type. Station 26 (1913), Marble 

Peak. No. 109,078. 

Plate TV. — Figs. 1-lb. — SonoreUa s^nnoensU a. ep. Half mile west of camp near 
mouth (H Sabino canyon. No. 109,094. 
FiM. 2-25. — SonoreUa sabinoensis n. ap., type. Station 16, mouth of Sabino 

Canyon. No. 109,097. 
Figs. S-3b.— SonoreUa sobinoetwi* n. sp. Station IB (1913), No. 119,487. 
Fifp. 4-46.— SonoreUa sabinoensia n. ap. Station 9, 2 miles above camp near 

mouth of Sabino Canyon. No. 119,488. 
Figs. 5, 5a, and 5b-5d. SonoreUa sabinoentU n. ep. Bear Canyon, Station 

13 (1913). Depressed and elevated individuals. No. 119,490. 
FigB. a-66. SonoreUa kestema n. ap., type. Station 148 (1917), Shaw 

ranvb, southern foothilla of the Rincons. No. 119,489. 

Plate V. — Figs. l-lb. — Sonordla aabinoenra ocddenlolU n. subsp., type. Sta- 

tion 36 (1917), south side of Pima Canyon. No. 119,491. 
Piga. 2-25. — Sonordla sabinoen»ia buekmaiiami n. subap., type. Station 44 

(1913), Buehmon Canyon near Kom Kobb mine. No. 109,198. 
Fw8. 3-^. — SonoreUa labinoensU bx^hmanensit a. up. Station 43 (1913). 

Buebman Canyon. No. 119,492. 
Fira. 4r-4b.— SonoreUa lortiUila a. ap. Station 41 (1917), east aide of Hog 

Canyon, Tortillita Mountains. No. 118,053. 
FigB. 6-56.— SonoreUa galivrengU, n. ap. Station 30 (1917). Trail 1^ 

miles aouth of Copper Creek mining camp, Galiuro Mountains. Top and 

face views of type, base of a paratype. No. 119,493. 
Fip. 6-65.— SonoreKa gativrenna n. sp. Theae views of a topotype. No. 

119,493a. 

Plate VI. — Figs. 1-16. Sonordla casnUifiuminia n. sp., t 
(1914), west side of Blue River 6 miles above mouth. 

Fip. 2, 2a, 3, 3a.— SonoreUa ecerulifiuminia n. ap. Station 19, Blue River 
at mouth of Pigeon Creek. No. 119,042. 

Fig. 4. — SonoreUa carulifivminis n. sp. An albino specimen from the same 
station. No. 119,316. 



Fig. 5.— SonoreUa binne^ francigcana n. aub^., hTie. Station 93 (1913), 
east side of San Francisco River above Sordine Creek. No. 119,052. 

Figa. 6-66.— SonoreJia ddicala n. sp. Type. No. 109,110. 

Figs. 7-75. — SonoreUa grahamensit n. ap. Type. No. 109,101. 
Figs. 8-85. — MitrariontaprtBindiin.Bp. Type. No. 58,121. 
FigB. 9-96.— Sonwelta rooaeveUtana Beny. Type X1.6. No. 3733 Berry 

collection. 
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Plate VII.— Fig. I.— Station 58 fl9!3), OTMhelix eooperi (W. G. B.). Coeper's 

posture, nm of Blue Mountains. No. 109,173. 
Figs. 2-26.— O. eooperi. Station 29 (1914), west dde Blue River, 1 mile 

above Blue River Ranger Station, Arizona. No. 110,178. 
Figs. 3, 3a.— O. eooperi. Station 27, noir preceding statioD. No. 119,179. 
Fig: 4.— O. eooperi. Station 32, east side Blue River, N. M. No. 119,M7. 
Figs. 6-66.— O. eooperi. Station 23, east side Blue River. No. 2. 
Figa. 6-66. — 0. eooptri. Station 23, east side Blue RivCT, 2 miles bdow 

mouth of Grant Creek, Arizona. No. 119,150. 
Figs. 6, 6a. O. eooperi. Station 42!^, Bursam Road, head of Sflver Creek, 

Mt^oUon Mia., 8,000 ft. No. 119,498. 
Fig. 7.—0. eooperi apache □. mibap., type. Station 76 (1913), Black River, 

2 miles above Fish Creek. No. 109,184. 
Figs. 8, Sa.— O. eooperi apache. Station 53 (1914). Black River. No. 

109,183. 
Fig. 9. — Oreohelix Origosa meridionolia a. subsp., type. Y Salt House Fork 

of Ea^e Creek. No. 109,186. 
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Deceihbbb 17th. 
Mb, CbabIiEs Mobbis in the Chair, 
Twenty-one persons present. 

The deaths of the following members were announced: 
Herbert Norris, M.D. 
Benjamin H. Smith. 
A. Kobinson McUvaine. 

The reception of the following papers was reported: 
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Mon <»r QiSTiL'B aiHXKA or nsaa. 

BT DATm STARR JORDAN. 

In 1848, Johatmea Gistel of Stuttgart published a peculiarly con- 
fused and crabbed volume called Nalurgeschichle des Thieneicht, 
fiir kohere SchiUen, containing new generic names offered as sub- 
Btitutes for old ones, and in every department of Zo6logy. Most 
of the names he proposed to change were regarded by him, often 
without reason, as being preoccupied. The book seems to have 
been overlooked by workers in systematic zoology, and in every 
field. 

In this paper I give the names of genera of fishes, as offered by 
Gistel. Nearly all of these occur in Gbtel's introductory pages, 
these having then* pag^tion in Roman. For a transcript of the 
names referring to fishes I am indebted to Mr. Barton A. Bean of 
the U. S. National Museum, and to Mr. C. Davies Sherbom of the 
British Museum. I have later received a copy of the book itself 
through the courtesy of Mr. E. P. Van Duzee of the California 
Academy of Sciences. 

Of Gistel's new names, the following seem to be valid: 

ABRON Gistel, p. X, replaces Plaiystoma Agasaiz. 

DAPALIS, p. XI, replaces STnerdis Ag. (fossil). 

ENIXE, p. IX, replaces Drepane Cuvier, and also the substitute 
name, Harpochirua Cantor, 1849. 

HYPODYTES, p. VIII, intended to replace Apislua or Apisles 
Cuvier; but its use by Quoy and Gaimard is especially mentioned 
and the language used (highly elliptical) {"Aspi^tea Quoy, Astrol., 
Fisch.") would indicate that Apistus longispinis should be taken as 
type. This species is type of Paraceniropogon Bleeker, which name 
Hypodytes should apparently replace. 

NOTACMON, p. IX, replaces Eurynoiua Ag. (fossU). 

ODONUS, p. XI, is offered as a substitute for Xenodtm Rilppell 
(1835), preoccupied. It is prior to Erylhrodon Rtlppell and Pyrodon 
Kaup, also offered as substitutes. But Swainson in 1839 called the 
same genus Zenodon, but whether offered by Swainson as a sub- 
stitute or as a characteristic piece of carelessness is not made clear, 
most likely the latter. Fowler accepts Zenodon as a substitute for 



,y Google 



336 PBOCEEDINGS OF fHE ACADEMY OF [DeC., 

Xenodon, instead of Erytkrodon. The question of Zenoc^or^ versus 
Odonua may be left for later decision. 

PIRENE, p. IX, replaces DascyUus Cuvier, on account of the 
earlier DasciUiia. But Dascyliits has been sometimes spelled Da^ 
eillus. 

PERIURGUS, p. X, replaces Microps Ag. (fossil). 

PROSCINETES, p. X, replaces Microdon Ag. (fossil); this is 
prior to Polypaepkis Hay, 1899, also a substitute for Microdon. 

SECUTOR, p. IX, replaces Deveximenlum Fowler. Secular is 
apparently intended as a substitute for Equvla, but Gistel indicates 
as his type Equvia tnmdiaior. He says: "Eguula (E. inrnditOor, 
Fisch.) Secular N." Cenirogasler equida Gmelin is, however, the 
tautotj-pe of Equula Cuv,, which is a synonym of LeiogtuUkus Lac. 
Secular {DevexiTnentum) is tat^bly different from Leiognathua 
iScon^>er edenlttlvs Btoch) as a genus or sub-genus. 

STREPHON replaces Brontes C. & V. if distinct from Ar^es 
C.&V. 

STROTES replaces Platysomus Ag. (fossil). 

In case names difFerii^ from older ones only in gender or some 
minor point in spelling are to be rejected as preoccupied, the follow- 
ing additional names of Gistel would become tenable: 

ANALITHIS, p. X, intended to replace Platyrkina M. & H. on 
account of the prior Platyrkinue. This antedates Garman's sub- 
stitute name of Di3cobaius. 

ALAZON, p. X, intended to replace PcEcilia, on account of the 
earlier PcEcilus. 

ENGLOTTOGASTER, p. IX, to replace Oretnus on account of 
Oreina. But the genus Oreimis is of doubtful validity. 

FURO, p. IX, to replace Eugnaihus Ag., (fossil) on account of the 
prior Eugnatka. 

MYRMILLO, p. X, to replace Musteltis Cuv. on account of the 
prior Mustela L. It is equivalent to Plcuracromylon Gill. 

PEDITES, p. IX, to replace Macropodtta Lac, an ill-formed 
name, on account of the prior Macroptts. This may perhaps be 
allowed. 

PRENES, to replace Scatopkagus Cuv., on account of Scatophaga. 
This is prior to Cantor's substitute name of Cacodoxus (1849). 

RHADAMISTA, p. VIII, is offered instead of CknodvA (fossil) on 
account of the prior Clenodon. 
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AGOREION, p. X; presumable type AcatUhoderma spinosum 
Agassiz (fossil). This is offered as a, substitute for "ScUroderma 
Agassiz," used in Fungi, and in the form of Sderodermus for a genus 
of bees. But I find no genus "Scleroderma" in Agassiz's works. 
The name is probably a slip of memory, for Acar\ihoderma Agassiz 
(1848), which is really preoccupied, Acanihoderma Cantraine (1835); 
OD this supposition Agoreion may be provisionally accepted in place 
oi Acanikoderma. 

SCROPHA, p. VIII, is offered in place of Ceraiodus (fossil), on 
account of Ceratodon. 

Other names suggested as substitutes are plainly inadmissible. 
These among fishes are the following, arranged in the order given 
by Gistel (the alphabetical order of the names to be displaced): 

CARCHARIAS, p. VIII, for Acanthias Risso, on account of the 
prior Acantkia. But Acanthias is a synonym of Squalxis L., as 
properly restricted, and Carcharias is twice preoccupied. 

PELONECTES, p. VIII, for Acanthodes Ag., said to be preoccu- 
pied, which it is not, but is replaceable by the original form Acan- 
Ihoessua Ag. 

GREMILLA, p. VIII, for Acerina Cuvier, but Acerina Glilden- 
stadt, Cemua Schafer and Gymjiocephalus Bl, & Scbn. are older. 

ADIAPNEUSTES, p. VIII, substitute for Acrodus Ag. (1838), 
wrongly regarded as preoccupied by Acrodon Zimm. (1840). 

HISTIODROMUS, p. VIII, for Amistomus Gronow, 1763; revived 
by Scopoli, 1777, therefore not preoccupied by ATiastomus Illiger, 
1835. 

NOMALUS, p. VIII, for Ancylodon, preoccupied by another sub- 
stitute name; Macrodon Schinz (1822). 

CERDO, p. VIII, as substitute for Asellus Klein. Klein mentions 
Asellxis only in a footnote under Callarias {Gadus). The name 
"Cerdones" appears in connection with the cod-fish, and Cerdo may 
be r^arded as a synonym of Gadus L. 

SCROFARIA, p. VIII, a needless substitute for Ausania RissO) 
itself a synonym of Duvarus Raf. 

GLISCUS, p. VIII, substitute for Blochius Volta (fossil) for no 
reason, save Gistel's objection to personal names, in his scheme 
allowable only among plants and the very lowest animals. 

THALASSOKLEPHTES, p. VIII, a substitute for Caninoa 
Nardo, because it is improper to compare a prince (Charles Lucien 
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Bonaparte, prince of Canino) to a ahark; "let denn der Prinz von 
Canino mit einen Bayen vergUuMichf" 

CAPELLARIA, p. VIII, for ChironecUe Cuvier, preoccupied, but 
already replaced by Aniennarius Cuv. 

CjESO, p. VTII, a substitute for " Chrysopkrya Rappell," that is 
for Chryaophrya berda Rtlpp,; a synonym of Sparua. 

ECHEMYTHES, p. VIII, an unexplained substitute for Chryaa- 
toatis Lac., itself a synonym of Lampris. 

RONCHIFEX, p. VIII, a substitute for Cosayphus Cuv., preoc- 
cupied, but Bodianua Bloch and Harpe Lac., are still older names for 
the same genus. 

PODAGER, p. IX, a substitute for Gerrea Cuvier, on account of 
Gerria, an older name of a genus of insects. Podager is preoccupied 
in birds and thus cannot replace Genea. We must use CcUochemum 
Cantor (1849) if Genea is discarded; but Genea and Genia are words 
from different roots. 

SYNERGUS, p. IX, a substitute for Megalurm Ag. (fossQ) pre- 
occupied in mammals. But Synergua is also preoccupied (Hartig, 
1840, a genus of bees). I have therefore proposed the new name 
Urodes Jordan as & substitute for both Megahirua and Syna-gua, the 
type being Megalurus lepidoiiia Ag. 

EHjLOPS, p. IX, a substitute for Helops, a genus of sturgeons, 
eUu^ being the original Greek form. 

APECHES, p. IX, a substitute for Johniua Bloch, a personal name. 

NEANIS, p. IX, a substitute for Julis Cuvier, regarded as pre- 
occupied by Jultia L. But the two words are of different origin and 
meaning. 

EXOLES, p. IX, a substitute for Lamia Bon., itself a synonym of ■ 
Lamna Cuvier. 

APEPTON, p. IX, a substitute for Gouania Nardo, a i>ersonaI 
name. 

ANEPISTOMON, p. IX, a substitute for the preoccupied name 
Leptorkynchua Smith, itself a synonym ofOpkiaurua Lac., as restricted. 

SPANIUS, p. IX, a substitute for the preoccupied name, Lep- 
tosoma Nardo, which is itself probably a synonym of Monockirua Raf. 

MAINA, p. IX, a substitute for Ldhrinua Cuvier, regarded as 
preoccupied by Letkrua Fabricius, a genus of beetles. 

MASS.UIIA, p. IX, a substitute for Liparis, on the ground that 
the latter is used in botany. 
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ORODINUS, p. IX, a substitute for Lophotes Gioraa, 1803, for 
no reason. 

PASCHALTESTES, p. IX, a substitute for Macquaria Cuv. & Val., 
a personal name, before it was applied to the river Macquarie. 

ARNION, p. X, an unexplained substitute for Mugtl L. 

PLECTROSTOMA, p. X, a substitute for Oxyrkina Ag., pre- 
occupied. Both names are synonymous with Isurua Raf. 

EUPORISTA, p. X, a synonym for Plagusia Bon, preoccupied. 
Both names are synonymous with Symphurua Raf . 

DEPORTATOR, p. X, a substitute for Plotosus Lac., on account 
of the similarity of Plotosua to Plotus L. 

DEMIURGA, p. X, a substitute for Rkina Bonaparte, a genus of 
rays, on account of Rhina (Oliver, IS07), a genus of beetles. But 
Rhina, in this connection dates from Schneider (1801). The name 
Rhina was also employed by various writers in place of Squatina, 
its £iBt binomial use in this connection dating from 1810, althoi:^h 
occurring in polynomial reprints from Klein at earlier periods. 

If Rkina is used for Squaiina, the name Demiurga should replace 
Rhamphobatis Gill (1861), itself also a substitute for Rkina Schneider. 

CREOTROCTES, p. X, a substitute for Pelamys C. & V. (1831) 
subsequent to Palamita Bonaparte, 1832, also a substitute for the 
same preoccupied name, itself a synonym of Sarda Cuvier, 1829. 
If Sarda Plumier (1802) ( = Oci/«rus Gill) is accepted Pdlamila 
would hold. 

DENIUS, p. X, a substitute for Sarffus Cuvier, preoccupied; both 
are synonyms of Diphdita Raf. 

BORBORODES, p. X, a substitute for Seymnua Cuvier, preoc- 
cupied in beetles. But the substitute name of Seifmnorhinus Bona- 
parte (1846) has priority. 

PEROPTERA, p. XI, a substitute for Perioptera Gistel, but I 
find neither name elsewhere. 

ORTHOCOLUS, p. XI, a substitute for Tkymallus Cuv., regarded 
as preoccupied by Tkymalua Latreille (1803), a genus of beetles. 
But the root-words of tlie two names are dijflerent, and as a sub- 
stitute for ThymaUua, Ckoregon Minding (1832) is priorto Ortkoeolus. 

TROMPE, p. XI, 109; an unexplained substitute for Toxoles 
Cuvier (1817), perhaps on account of the later Toxoius (1821). 

APHOBUS, p. XI, a substitute for Trachidermue Heckel, pre- 
occupied as Trackyderma. But CerUridermiclUhya Richardson (1844) 
for the same group has priority over Apholma. 
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CH^TICHTHYS, p. XI, a substitute for Trichodm Cuvier, re- 
garded as preoccupied by Trichoda and Trichodea, but the root- 
meaning of Trichodon is difEerent. 

LITHULCUS, p. XI, a substitute for TruJtopodus iTrichopus) 
. Lac. (1802, p. 125), because used in botany. But the same genus 
had been already called Osphromenus by the same author (p. 116). 

ENDYNAMA, p. XIII, 108; a substitute for Ckryaophrya Cuvier, 
itself a synonym of Spams L., as restricted. 

EUPN(EA, p. 105; type Plagttsia lacUa Bon., a synonym of Sym- 
pkurua Raf . 

ATTILUS, p. 109; a needless synonym of Umbrina Cuvier, "der 
SckaUmjUch." 

MELANTHA, p. 109; a needless synonym of Corvina Cuvier, "die 
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MKV QcmRA or nSBBB. 

BT DAVID BTARB JORDAN. 

In the preparation of a catalogue of the generic names which 
have been applied to fishes, the writer has noted a number of valid 
genera and subgenera, which have either received no name or are 
recorded under a name already preoccupied. Some of these form 
the subject of the present paper. 

AOSIA Jonlan. 

Type: Bagrus lamarrii Cuv. & Val. 

A substitute for Macrones Dum^ril, preoccupied by Macrones 
Newman, 1841, a genus of Coleoptera. 



L Jordan. 

Type: Pomacentrus bairdi Gill, Microspaihodon bairdi Jordan. 

This genus resembles Microspaihodon GUnther, with which it 
agrees in the peculiar dentition (uniserial, movable teeth) and in 
general structure, differing in having the vertical fins not elevated 
and the caudal simply limate. The nostril in AzureBa bairdi is 
much larger than in Microspaihodon dorsalis, which species we infer 
is congeneric with M. ehrysurus (Cuv. & Val.), the little-known type 
of the genus. The genus Stegaaies Jenyns {S. imbricalus) (1842) is 
probably identical with Microspaihodon (Gunther, 1862) and of ear- 
lier date. This matter demands further invest^tion. 

OOTYUOHTHT8 Jordan. 

Type: Cotylia jimbriala Miiller & Troschel. 

The genus Cotylis, as first indicated by Miiller (Wiegmann's 
Archiv.j 1843, p. 297), contains but a single species, Cotylis nudus 
M. &,. T. = Lepadogaster nudtis BI. & Schn. = Gobieaox gyrinus 
Jordan & Evermann, 1806 (not Cydotperus nitdus L., a species as 
yet unrect^nized). Colylii M. <& T, (midus = gyrintis) is a synonym 
of Gobiesox Lac^pMe; jimbriaia therefore requires a new name, as 
above. 

SPXBLAino Jordan. 

Type; Osmerus albatrossia Jordan and Gilbert, the "Kadiak 
Smelt". 

This genus or subgenus differs from Osmerus in the very long anal 
fin of twenty rays. The teeth are much weaker than in Osmenis, 
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though stroDger than in Sjnrinekus, the scales smaller, the gill- 
rakers longer and the lower jaw heavier. Eperlanua is an old name 
of the European smelt, Oamenis eperlanua L. It has been already 
used as a synonym of Oamerus. Eperlanio is an unused variant. 

KKYTHSOOUn Jordu. 

Type: Brythnchihya achlegdi Bieeker, the name a substitute for 
Erythriehthya Temminck & Schlegel, preoccupied by ErytkridUkya 
Bonaparte (Saggio, 1831), based on Salmo erytkrinus L. and there- 
fore a synonym of Erytkrimis (Gronow) Scopoli. Erythroclea is 
one of several very closely related genera, EmmelidUhya Richard- 
son, Boxaodon Guichenot, Inemtia Poey, Dtpterygonotvs Bieeker and 
Plagiogeneion Forbes, but it seems to be distinct from all of these, 
whatever their relation to one another. 

UCTBASIUB Jordan. 

Type; Hybopais tetranemua Gilbert. 

This genus is distinguished by the presence on each side of two 
maxillary barbels as in the old-world genus Barima. In other re- 
gards it agrees with Macrhybopsis CockereU (Gofeio gelidua Girard). 
No other known species of American minnow or chub has more 
than two barttels. 

niLUOH Jordan. 

Type : Coreg(mua oregoniua Jordan and Snyder. 

This genus differs from the other offshoots of Coregontia in the 
long sharp nose; firm jaws, and in the very large adipose fin. It 
frequents mountain streams and b as gamy as a trout. The name 
is from "the merry wild Irillion rejoicing from fields of snow" of 
Dunsany's dream world. 



Type: Poricklhya pledrod(m Jordan & Gilbert =Balrackua poroaia- 
Simua Cuv, & Val. 

This genus is closely allied to Porichthys Girard (notaius), differing 
mainly in the palatine dentition. There are but four or five teeth on 
each palatine, one or two of them developed as a strong canine. 
In Porichtkya there are many small palatine teeth, none of them ca- 
nine-like. The name, NatUopadium {yai/T«itatSicv, sailor-boy), refers to 
the button-like luminous spots, which have suggested the vernacular 
name of "Midshipman". 

08BI1CU Jordan. 

Type: MicracarUkua marchei Sauvage. 

Name a substitute for MicracarUhua Sauvage, 1878, preoccupied 
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by Microcanthua Swaiaaon, 1839, a misprint or misspelling of the 
same word. This name b given in honor of Mr. Masamitsu Oshima, 
scientific expert of Formosa and author of an admirable memoir 
(now in press) on the river fishes of Formosa. 

BBIO0LI8 Jordan & Hubbs. 

Type: Ekoiria sikorte Sauvage. 

This genus belongs to the AAerinidte, as Dr. Boulenger has sug- 
gested. It is characterized by its robust form and its few g^-rakers 
(about 10), which as figured by Sauvage (Poissons de Madagascar) 
are notably shoit and thick. 

STISTOB Jordan. 

Type: Pisoodon&phis cruentifer Goode & Bean. 

This eel, one of the few which burrows into the fiesh of fishes, is 
clearly not a Pieoodonophis. "Its peculiar and savage physiognomy 
due to the constriction of its neck" and the snake-like form of the 
head with the powerful muscular enlargements of the cheeks dis- 
tinguish it adequately from the other Opkiehtkoid eels with blunt 
teeth (aiiriraipi a spoiler). 

UHAOnn Jordan. 

Type: Cryptophihalmua robuaftw Franz (1910). 

The name Cryptophlhalmus is preoccupied in Crustacea (Rafin- 
esque, 1812) and in moUuaks (Ehrenberg, 1831). Unagius may be 
substituted for it. Unofi is the Japanese word for eel. 

OSOCLKS Joidan. 

Type: Megalurus lepidotua Ag. (fossil). 

This name is offered as a substitute for Megalurus Agassiz, 1833, 
preoccupied in birds (Horsfietd, 1820), and for Synergw Gistel 
(1848), preoccupied in Hymenoptera, both these having the same type. 

VnUTKR Joidan. 

Type: OUgopua <Uer Risso = Pteridium atrum Filippi & Verany. 

Substitute for Pteridium F. & V., preoccupied by Pteridium Sco- 
poli, 1777, which is a substitute for Pteradis Gronow, 1763 and 1772, 
the use in 1772 unquestionably bmomial. 

PmOTU Joidan. 

Type: Achiropsis asphyxiatus Jordan & Goss. 

This species of sole described from Goyaz, Brazil, differs from 
AAiropsis Steindachner and from all other soles in the complete 
obliteration of the gill opening of the right or eyed aide. 

Type: Glyptocephalua zachirus Lockington. This species, the 
"Rex Sole" of the San Francisco fishermen, an excellent food-fish. 
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differs from Glyptocepkaltts Gottsche, and from all other flounders, in 
the very long and falcate pectoral fin of the right side, thia fin being 
longer than the head. 

AINU Jordan. 

Type: CaUoplerus agassizi ThioUifire (fossil). 

A substitute name for CaUopterus Thiollifere, 1858, preoccupied as 
Callopferus Chaud., 1838, a beetle. The name is from the department 
of Ain, in France, where the fossil in question was found. 

BAUMA8 Jordan. 

Type: Cyprinus bola Hamilton. 

A substitute name for Bola Glinther, 1868, preoccupied by Hamil- 
ton. The species, Raiamas bola is well known to anglers in India, 
as "Rajah mas". 

TAKSISTU Jordan. 

Type: Rhynckobatia Philippi, 1858. 

A substitute for the latter name, preoccupied as RhymJuAatua. 
The genus is founded on a large ray with a linear, fiat, paddle-like 
snout, rounded at tip somewhat as in Polyodon and MUsukuritia- 
Philippi gave to this animal no specific name. It may be called 
Tarsistea philippii (rdpaot, an oar-blade) . The type is from the island 
of Juan Fernandez, off the coast of Chili. 

VIQIL Jordan. 

Type: Pleurolepis peUuddus Agassis. 

A substitute for Pleurolepis Agassiz, preoccupied in fossil fishes. 
The type species is placed by Jordan and Evermann in Amviocrypta, 
but Viffil peUuddua differs from Ammocrypta beani in having the 
sides of the head scaly, the sides of body largely scaled and the 
mouth much smaller. The name Vigil (on the watch) alludes to 
the habit of lying motionless, buried in the sand, only the aleri; eyes 
being visible. 

OBQinRA Jordan. 

Type: Micropteryx polycentrus Kner. 

Replaces Micrt^ma Kner (S. B. Akad. Wisa. Wein, 1868, p. 28), that 
name being four times preoccupied; Orquefa differs from Chloro- 
scombrus Girard in the very much larger number of dorsal spines. 
The name Orquela is a Spanish vernacular for Ckloroscombrus orqueta 
Jordan and Gilbert on the west coast of Mexico. 
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The following annual reports were ordered to be printed : 

REPORT OF THE RECORDING SECRETARY. 

While the Recording Secretary has been able personally to dis- 
cbarge the duties of his office during the year, be is indebted to the 
Assistant Librarian, William J. Fox, for indispensable cooperation, 
for which grateful acknowledgment is due. As was the case last 
year, the statistics of administration have been prepared by Mr. Fox. 

Dr. J. Percy Moore and Dr. Philip P. Calvert have placed the 
Secretary under obligation by actii^ as Recording Secretary during 
the earlier meetings of the Academy and the Council, for which 
sincere thanks are given. The By-Laws provide for the closing of 
the academic year with the last of November. Since that period 
last year meetings have been held on December 18, 1917; January 
15th, February 19th, Maroh 19th, April 9th, April 16tb and Novem- 
ber 16th of the current year. 

The meeting of April 9tb was held in commemoration of the Presi- 
dent, Samuel Gibson Dixon, M.D., LL.D.,Sc.D., who died February 2d. 
Dr. Dixon had been elected a member of the Academy February 25, 
1890. He had served as President since 1896. The progress of the 
society during the twenty-two years wiiich have since elapsed is 
Dr. Dixon's best memorial. Details of his services to science will 
be found in the proceedings of the memorial meeting held in April, 
As a mark of respect to the memory of Dr. Dixon the election of 
his successor in the presidency was by resolution postponed until the 
annual meeting. 

Communications were made at the meetings during the year by 
Messrs. Harley Stamp, Philip P. Calvert, James A. G. Rehn, Witmer 
Stone, Edwin G. Conklin, John Cadwalader, Benjamin F. Royer 
and Henry Skinner. 

In addition to the Proceedings of the Dbcon Memorial Meeting 
papers were presented for publication by Henry A. Pilsbry, F. J. 
Keeley, Henry W. Fowler, Anna M. Cullen, Janet P. Jameson, 
Mitchell Carroll, Joseph Hall Bodine, Bruce Wade, James A. G. 
Rehn and E. G. Vanatta. 

The ^xteenth volume of the Journal was completed by the 
publication of a beautifully illustrated paper by Clarence B. Moore 
on the aboriginal antiquities of Florida. 
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Three hundred and thirty-seven pages of the Procebdikgs were 
issued with five plates. 

The Entomological Section (the American Entomol(^cal Society) 
has published four hundred and thirty-seven pagea of the Trans- 
actions, illustrated by twenty*nine plat«s. Four hundred pages 
of the Entomological News, illustrated by twenty plates, have 
been issued. 

Parts ninety-six and ninety-seven of the Manual of Conchol- 
OGY, comprbing one hundred and eighty-eight pages, have been 
completed by Dr. Pilsbry and distributed. 

Four members and seven correspondents have been elected. 
Their names are recorded in the Proceedings as issued. 

The deaths of nine members were announced. 

Resignation of membership by G. B. Heckel was accepted. 

The death of Joseph Willcox, October Ist, deprived the Academy 
of the services of one who had been interested in the mineral<^cal 
work of the society since his election to membership in December, 
1867. He had served for years as Custodian of the Isaac Lea collec- 
tions, a position which he held at the time of his death. 

The Ludwick Institute Free Lecture Courses were delivered at 
the Academy on Mondays, Thursdays and Fridays, January 7th to 
April 26th, by Witmer Stone, B. Franklin Royer, James A. G. Rehn, 
Spencer Trotter, Henry A. Pibbry, J. Percy Moore and J. Fletcher 
Street. It was necessary early in the year, conforming to govern- 
ment regulations, to change the lectures scheduled for Monday 
evenings to Thursday evenings. To economize fuel it was also neces- 
sary to give a portion of the course in the more easily heated library 
hall. Ten of the lectures were on the natural history of Philadel- 
phia and vicinity, especially adapted to school-children. The latter 
were by Messrs. Stone, Moore, Street, Pilsbry and Rehn. 

Meetings of the Pennsylvania Audubon Society, the Babies' Wel- 
fare Association, and the Philadelphia Pediatric Society were held in 
the Lecture Hall. 

Edward J. Nolan, Recording Secretary, 
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REPORT OF THE CORRESPONDING SECRETARY. 

The following scientific men, all Americang, were elected corre- 
spondents: John Henry Comstock, Herbert Spencer Jennings, 
Frank Rattray LUlie, Alfred Goldsborough Mayor, John Campbell 
Merriam, Geoi^e Howard Parker, and Charlea Richard Van Hise. 

During the course of the year President Charles R. Van Hise and 
Prof. Samuel W. Williston died. It is probable that the interruption 
of correspondeDce with European countries prevented the verifica- 
tion of the reported deaths of others. 

Foreign correspondence, which haa been steadily decreasing dur- 
ing the progress of the war, fell this year to its lowest ebb. 

Invitations were received to participate in the celebration of the 
semi-centennial of the founding of the Kansas Academy of Science 
and of the two-hundred-and-fiftieth anniversary of the University 
of Lund. Prof. Samuel W. Williston was appointed a delegate to the 
former and a letter of congratulation sent to the latter. 

From the Acad^mie des Sciences, Belles-Lettres et Artes de 
Rouen was received a copy of a resolution passed at a f€te held at 
the Academy on July Fourth expressing admiration for the course, 
material and moral, taken by the United States and its President 
"in defense of the Liberty, Law, Justice and Civilization of the 
World". A letter of similar import was received from £mile Rivirie, 
a correspondent of the Academy. 

Inquiries for information were answered as usual. 

Statistics of the correspondence follow: 

Communications received: 

Acknowledging the receipt of the Academy's publications 69 

Tnmamitting publications to the Academy 30 

Kei^uesting exchanges or the supply of d^cicncics 6 

iDVitations to learned gatherings, celebrations, etc 2 

Notices o( deaths of scientific men 2 

Circulars concerning the administration of scientific and educational 

institutions, etc 8 

Photographs and biographies of correspondents 3 

Letters from correspondents I -g 

Miscellaneous letters / 
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CommuQications forwarded: 

Acknowledgmg gifta to the Library flSO 

Requesting the supply of deficiencies 155 

Acuionledging gilt^ to the Museum 76 

Acknowledging photographs and biographies 3 

LetfeiH of sympathy or congratulation, addreeees, etc S 

Diplomas and notices of election of correspondents and delegates' creden- 
tials 8 

Miscellaneous letters 12X 

Annual reports and circulars sent to correspwidents 14 

Total forwarded 1,062- 

Respectfully submitted, 

J. pBKCT MooBB, Corresponding Secretary. 



REPORT OF THE UBRARIAN. 

The efficient services reported last year as having been rendered 
during the concluding months of 1917 by the As^stant Libraiian^ 
William J, Fox, have been continued and the growth of the library 
represented by the following report is the result: 

The total additions amount to 4,503, consisting of 4,061 pamphlets 
and parts of periodicab, 293 volumes, 148 maps and one framed 
portrait. 

They were received from the following sources: 



ExchaDRes 2,024 

Isaiah V. Williamson Fund 1,209 

'Utut«d States Department of 

Agriculture 688 

General Appropriati(Hi for the 

Purchase of Books 8S 

Authors . 



I States Department of 

the Interior 

Editors 

American Entomolo^cal Society 

Imperial Department of Agn- 

culture of the British West 
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Trustees of the British Museum 

New York Agricultural Experi- 
ment Station 

Samue) G, Gordon 

Secretaria de Agricultura y 
Fomento, Mexico 

California State Commission of 
Horticulture 

Cuerpo de Ingenieros de Minas 
del Peru 

Water Supply Commission of 
Pennsylvania 

Utah Agricultural College Ex- 
periment Station 



James Aitken Meigs Fund 

United States Department of 

Commeree and Labor 

Vermont Apicultural Experi- 

ment Station 

New York State Board of 

Cbaritiea 

Carleton College 

Thomas B. WOson Fund 

Mrs. Samuel G. Diion 

South Dakota School of Mines 

Edward J. Nolan 

PubUcation Committee of the 

Academy 

Commission of Conservation, 

Canada 

Dr. Henry Skinner 

Queensland Department of 

Indiana University 

United States War Department 

Government of India 

Witmer Stone 

Department of Conservation and 

Development, New Jersey . . . 

California Fish and Game Com- 
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NatiODal Academy of Sciences., 
geological Survey of Georna. . 
New South Wales State Fish- 

Canada Department of the In- 

Lowell Observatory 

American Iron and St«el In- 
stitute 

Eacola Su[>erior de Agricultura 

e Medicina Vet«rinaria, Pio- 

Micbigan Geological and Bio- 
logical Survey 

Nova Scotia D^tartment of 
Agriculture 

Roger Williams Park Museum 

Florida State GeologicBl Survey 

W. L. AW»tt. M.D 

Louiaitma State Museum 

Pan-American Union 

Clarence B. Moore 

Illinois State Mining Board. . . . 

UniverHidad Nacional, Mexico. . 

Board of Water Supply, New 
Yorkaty 

Observatono de Madrid 

Colorado Museum of Natural 
History 

Philip P. Calvert 

Scripps Institution for Biol<^cal 
Research 
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WiUiam J. Fox 

Delaware Valley Ornithological 

aub 

Estacion Sismologica de Cap- 
Iowa Geological Survey 

New York Archeological AfBO- 

elation 

Commissioners of Fisheries and 

Game, Massachusetts 

Zottlogical Society of Pluladel- 

Mechanics' Institute, San Fran- 
Scientific Society of San An- 

J. B. Haines 

Government ot Formosa 

Hawaiian Entomological Society 

D.J.BuUock 

Department of Trade and Cus- 
toms, Australia 

Los Angeles County Museum 
of Natural History and Art. . 

Ai^ntine Government 

Instituto de Butantau 

Art and Museum Commission- 
era, Grand Rapids 

Depiortment of Marine and 
Fisheries, Canada 

St. Louis Natural Hist«ry Mu- 
seum Association 



They have been distributed to the various departments of the 
library as follows: 



Geotogy, . 

Geography 

Bot^y 

General Natural History . . 

Entomology 

Voyages and Travels 

Mineralogy 

Anatomy and Physiology. . 

Omitholop' 

Anthropology 



fi 



Mammalogy . . . . 

Conehology 

118 Medicine 

37 Mathematics 

25 Chemistry 

20 Herpetoltqcy 

19 Bibhography. . . . 
17 Helminthology . . 

15 Philoli^y 

11 Miscellaneous. .. 



The following journals are new to the library: 



American Anatomical Memoirs. Philadelphia. 

Art and Museum Conrniissionere, Grand Rapids. Annual Report. 

Biochemical Journal. London. 

Biolc^cal Board of Canada. Bulletin. 

BrooUyn Botanic Garden. Memoirs. 

EscoLa Superior de Agricultura e Medicina Veterinaria, Pinheiro. Archives. 

Geographic Society of Chicago. Publications. 

Illinois Natural History Society. Transactions. 

Instituto de Butantan. Collectanea de Trabalhos, 1901-17. 
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Institute Geologico de Espana. Meroorias. 

International Journal of AmericaD Lioguistice. New York. 

Journal of General Physiology. Baltimore. 

Journal RuHse de Zoologie. Petrograd. 

Junta de Cienciaa Naturals de Barcelona. Publicacions. Serifs Geologica. 

Kansas Academy of Science. Bulletin. 

Kgl. Danske Vidcnskabcmcs Selskab. Biologiske Meddelelser, Mathematisk- 

fiaiske MeddelelBcr, 
Lahoratorio de Plasmogenia de la Habana. Boletin. 
Madison Botanical Congress. Proceeding, 1893. 
New York State Archeologicai Association, Moi|^n Chapter. Researches and 

TransactioDS. 
New Zealand Journal of Science and Technology. Wellington. 
Pan American Record. Los Angeles. 

Royal Geographical Society. Supplement of the Geographical Journal. 
St. Louis Natural History Sluaeum Aasociation. Bulletin. 
Societa Itaiiana dei Microacopiati. BoUettino. 
Soil Science. New Brunswick, N. J. 

South African Institute for Medical Research. Publications. 
South Australia Director of Mines and Goveminent Geologist. Aunual Report. 
South Australian Museum. Records. 
Staten Island Institute of Arts and Sciences. Museum Bulletin. 

Twelve hundred and twenty-five volumes and parts of period- 
icals were used on the premises, while 59 volumes were borrowed. 

Four hundred and thirty-three volumes have been bound. 

The resignation of Furman S. Wilde as Assistant to the Librarian 
was accepted. He has since been serving with the army in France. 

Five hundred and nine serials and twenty-two volumes have been 
returned to the Superintendent of Public Documents, Washington. 

The continued cooperation of Miss Wardle in library service is 
gratefully acknowledged. 

Edward J. Nolan, Librarian. 



REPORT OF THE CURATORS. 
The past year, on account of unprecedented conditions incident 
to the war, has not been one in which any important work outside 
the usual routine of the museum has been possible. Fuel restric- 
tions have prevented the heating of the public halls and during cer- 
tain days necessitated the closing of the work-rooms. One of our 
janitors left our employ early in the year and in order to meet addi- 
tional expenses elsewhere we have managed to avoid the necessity 
of filling this position. The absence of several volunteer workers 
during most of the year, and of Mr. Rehn for several weeks, all on 
work connected with the war has hindered the progress of research 
work to some extent, while the serious illness of Dr. Skinner has 
kept him from his office for over two months. Notwithstanding 
these hindrances, however, the Curators feel that they may con- 
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gratulate themselves upon having been able to maintain the usual 
Museum activities without any detriment to the collections or their 
arrangement during these trying times. 

Early in the summer a competent steam engineer was engaged to 
examine the entire heating plant and to draw up plans for remedy- 
ing serious defects in the present system as well as for the installa- 
tion of new boilers. We were fortunate enough to secure two 
Spencer boilers, which have been placed in the engine house and 
have already proved very satisfactory, although some of the repip- 
ing is still unfinished. The expense of these important improve- 
ments is covered by an appropriation made at the last session of the 
State Logbiature and referred to in our last report. 

The falling of certain sections of plaster ceiling has necessitated 
the removal of all the ceiling covering in the mineralogical hall, with 
the intention of substituting a sheet metal ceiling at the earliest 
opportunity. 

Additional exhibits have been added to the collection of native 
trees, to the local collection of birds and nests presented by the 
Delaware Valley Omitholt^ical Club, to the Clarence B. Moore 
collection of Indian antiquities and to the William S. Vaux collec- 
tion of minerals. 

Numerous classes of school-children have visited the Museum 
during the year and various duplicate specimens, especially sets of 
labelled minerals, have been presented to schools in Philadelphia and 
vicinity. 

During the year Dr. Skinner made some important entomological 
collections in the White Mountains of New Hampshire, 

Dr, Stone spent several weeks in making an exhaustive collection 
of the flora of southern Cape May County, N. J., and some local 
field work was carried on by other members of the Museum staff. 
Mr, Clarence B. Moore has also continued his explorations of the 
Indian mounds of the Southern States and presented the Academy 
with valuable material. Details of work in the several departments 
follow. 

Mahbuls. 

A number of valuable specimens received from the Zoological 
Society of Philadelphia have been prepared as skins or skeletons, 
while a large number of skeletons and skulls previously prepared in 
the rough have been macerated, numbered and placed in the study 
series. This work was carried on by the taxidermist, Mr. David 
McCadden. Besides entering accessions the entire register of the 
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Rhoads collection, numberbg 4,390 entries, has been copied into the 
regular mammal catalogue. 

Specimens have been loaned during the year to Dr. J. A. Allen 
and Mr. A, H. Howell. 



A number of accessions to the local collection have been placed on 
exhibition and much of the collection rearranged and relabelled. 
The services of Miss Ruth Faries were secured during nine months 
of the year and much needed clerical work was accomplished. Sev- 
eral temporary catalogues were copied into the regular Academy 
register, including that of the Hoopes collection, making a total of 
some 14,000 entries. In addition new labels were prepared for all 
the skins of the lower families of Passeres in the study collection, as 
well as of the Tanagridfe and most of the Fringillids. 

The eggfi in the Pennock collection and many of those in the Drown 
collection were placed in ^lass-covered boxes and catalogued, while 
many unmounted specimens of birds were converted into skin 
specimens. 

Dr. Stone, although mainly occupied with the executive duties of 
the Museum, revised several of the families in the study collection 
and prepared a report on the Jewel collection of Panama birds, which 
has been published in the Proceedings. 

The most notable accessions received during the year were the 
Mrs. W. A. Drown collection of bird eggs and mounted birds, and 
a collection of Colombian birds obtained by purchase. 

Dr. H. C. Oberholser, Mr. W. E. C. Todd, Mr. Edwin Ashby and 
Mr. F. H. Kennard have made use of the collections, while specimens 
have been loaned to Mr. Todd, Mr. C. B. Cory and Dr. C. W. Rich- 
mond. 

Reptiles and Fishes. 

Mr. Henry W. Fowler, who has had charge of the fishes as well 
as of the reptiles, reports that 1,7S3 fishes have been received during 
the year, which have all been catalogued and labelled. He has also 
critically identified some 400 species of fishes. These comprised 
specimens in the Academy collection from Brazil, Panama, the West 
Indies and Australia as well as our entire series of African fishes and 
a collection from Samoa loaned by Capt. C. F. Silvester, from which 
the Academy will receive duplicat€s. 

Two papers were published in the Pbocerdinqs on Philippine 
fishes and on a collection received from Paraguay. Progress was 
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made on the critical study of the series of flying Ssbes, half-beaks 
and green gars. 

General care of the collections (both of fishes and reptiles) has oc- 
-cupied considerable time, necessitating the rebottling and cleauuing 
of many specimens. 

Mr. Fowler did some field work in Perry County, Pa., and Cape 
May Co., N. J. Specimens of reptiles were loaned during the year 
to the American Museum of Natural History. Mr. Alex. Kuthven, 
Dr. Thomas Barbour, Mr. F. N. Blanchard and Mr. Alvin Seal 
spent some days in studying material at the Academy. 

MOLLUSKS. 

Dr. Henry A. Pilsbry, curator of MoUusca, reports that accea- 
^ons to the conchological department have been received from sixty- 
seven persons and institutions. Among them may be mentioned a 
series of Congo. moUusks from the American Museum of Natural 
History, including paratypes of many new species, and a consider- 
able number of Hawaiian mollusks received from the Bishop Museum 
and from Prof. W. A. Bryan. Mr. J. H. Ferriss shared his Arizona 
collections of 1917 and 1918 with the Academy and Prof. Junius 
Henderson has presented series of his Idaho and Colorado collec- 
tions. 

The revision of the Academy collection of Pupillidse has been con- 
tinued in connection with the publication of a second volume on this 
group in the Manual of Conchology. In collaboration with Mr. 
Ferriss a report on the mollusks of the Santa Catalina mountains 
and the Mogollon mountains, Arizona, has been prepared for pul>- 
Ucation. Mr. E. G. Vanatta has continued the arrangement of the 
exhibition series of shells and Miss Caroline Ziegler has made good 
progress in cataloguing the specimens. Considerable time has been 
given to the determination of material for correspondents. 

Mr. J. A. Ferriss, W. H. Clapp and Edwin Ashby have spent some 
time in studying in the department during the year, and specimens 
were loaned to Mr. E. P. Chase, Dr. Paul Bartsch and Mr. J. B. Hen- 
derson. Mr. R. T. Jackson also borrowed some fossil mollusca. 

Insects. 

The department of Entomology has had the usual care and a€ten- 

tioD given to it by those in charge. Dr. Henry Skinner and Mr. 

E. T. CresBon, Jr., have looked after all the orders except the Or- 

thoptera, which have had the attention of Mr. J. A. G. Behn. The 
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accessions for the year amount to 2,953 specimens, most of which have 
been incorporated in the collection. 

■ A number of families have been rearranged: the Scarabsedise, 
Khipiphoridee, Stylopidie, Cleridte, Malachidie, Meloidffi and Bu- 
prestidte in the Coleoptera; the Scathophagidte, Sepsidae and Ephy- 
dridffi in the Diptera, and the targe series of exotic Noctuidie among 
the Lepidoptera. Some valuable material in the last order col- 
lected by Dr. Skinner in the White Mountains of New Hampshire 
was incorporated in the collection. In the order Hemipt«ra the 
family Cicadidse has been rearranged in accordance with identifica- 
tions made by Mr. Wm. T. Davis, and in the HjTnenoptera the 
H. L. Viereck types of Andrena have been placed in the type series. 

In the Orthopt€ra besides the mounting and rearrangement of 
material, studies have been made of an extensive series of Brazilian 
material and three papers prepared and published upon it. A study 
has also been made of our African material as well aa of several Afri- 
can collections loaned for identification, of which the Academy will 
receive a series of duplicates. A paper was also published in the 
Pboceedinqs on the North American Eumastseinfe, while corre- 
spondence by Mr. Rehn has resulted in the receipt of valuable 
material in return for det€rmination. 

Several visiting entomologists, especiallly Dr. E. C. Van Dyke, have 
made use of the collections and material has been loaned to J. R. 
Malloch, J. S. Hine and R. W. Dawson. 

Plants. 

Mr. Stewardson Brown, who has bad charge of the herbarium, 
reports that during the year the herbarium of the late Charles S. 
Williamson, presented by his sister Miss Mary Williamson, has been 
distributed throughout the herbarium so that the specimens are now 
readily accessible with the other material. The J. J. Carter her- 
barium, the gift of Mr. H. S. Gatchell, has been in a great part mounted 
ready for stamping and distribution. Numerous other collections 
received from various sources have been mounted by Miss Ada 
Allen, who has been continued as an aid in this work. 

The local collection has received considerable attention from 
Mr. S. S. Van Pelt, who has mounted many specimens that have been 
received. Mr. Bayard Long has also given the collection considerable 
critical study. 

Minerals and Rocks. 

The Curators are indebted to Mr. F. J. Keeley, Curator of the 
William S. Vaux collection, and to Mr. Samuel G. Gordon, a student 
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on the Jessup Fund, for the care of this department. Mr. Gordon 
has labelled and catalogued a number of accessions to the Wm. 
S. Vaux and the general collections and prepared a check list of the 
entire series. The William S. Vaux collection now numbers about 
9,000 specimens, nearly half of which are on exhibition; the Academy 
general series, 10,500 specimens, of which about 1,000 are exhibited, 
and the Adam Seybert collection, which is kept separate, 1,825 
specimens, while there are 80 falls of meteorites represented. 

The duplicate specimens not on exhibition are arranged sys- 
tematically in storage cases immediately below the exhibition series 
8o that they may be consulted with the greatest ease. 

Mr. Gordon has overhauled a large number of mineral and rock 
specimens received at various times and cleaned and labelled such 
as are of value. The rock series now in the Academy's possession, 
including the first and second Pennsylvania Geological Survey col- 
lections, amounts to about 19,000 specimens. 

The most important accession during the year was the Mrs. W. 
A, Drown collection, presented by Miss Emily Drown, comprising 
some 6,000 specimens. It was especially notable for the lai^e num- 
ber of species represented, a number of which were new to our 
collection. 

AnCHfiOLOOT. 

Miss H. N. Wardle has overhauled several thousand specimens 
mostly belonging to the Haldemann collection, which were stored in 
the basement, and has cleansed and identified them, entering some 
2,000 in the catalogue. Little new material was obtained during the 
year. 

Mr, Clarence B. Moore's expedition during the spring of 1918 
explored territory along the Apalachacola River, the Flint River to 
Bainbridge, Ga., and the Florida coast from St. Andrew's Bay to 
Crystal River. The result demonstrated how thorough had been 
his earlier exploration of the same region, as little new material was 
obtained. Pottery and artifacts regarded as duplicates were pre- 
sented by Mr. Moore to the Museum of the American Indian, 
Heye Foundation. Owing to necessary repairs to hb boat Mr. 
Moore was compelled to abandon his usual autumn expedition. 

Throughout the year the undersigned Curators have been without 
the advice and counsel of their a.isociate Maj. Henry Tucker, who 
since the entry of America into the war has been in the service of 
his country in the medical corps of the Army. 

Wither Stone, Chairman, 
Henry A. Pilsbry, 
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Report op the Curator of the William S. Vaux Collections, 
Decebiber 1, 1918. 

Efforts during the past year, in the direction of securing as many 
rare and unusual species as possible, have resulted in the addition 
of no less than 127 species not hitherto represented in the William 
S. Vaux collection, of which number 87 were purchased and 40 se- 
lected from the Drown collection. 

This brings the total number of distinct species in the collec- 
tion up to 804, not including meteorites, hydrocarbons, varieties or 
doubtful species. 

Altogether the number of accessions during the year exceeded 
800, of which 104 were purchased, 700 derived from the Drown 
collection, 3 presented by Mr. Thomas Harvey and 3 presented by 
Mr, Samuel G. Gordon, who has continued bis valuable services in 
caring for the collection. 

Respectfully submitted, 

F. J. Keelet, Curator Wm. S. Vaux CoUedion. 

REPORTS OF THE SECTIONS. 

Biological and Microscopical Section. — The Section held six 
stated meetings during the year, a reduction of the usual number 
due to war regulations and the influenza epidemic. 

Communications on various subjects were made by members, 
among whom may be mentioned Messrs. T. C. Palmer, Hugo Bil- 
gram. Dr. Thomas S. Stewart, F. J. Keeley, B. F. Ray, Walter 
Palmer, Dr. L. A. Faugbt and C. S. Boyer. 

The following officers were elected for the year 1919: 

Director J. Cheston Morris, M,D. 

Vice-Director T. Chalkley Palmer. 

Recorder and Corresponding Secretary. .Charles S. Boyer. 

Treasurer Thomas S. Stewart, M.D. 

Conservator F. J. Keeley. 

Charles S. Boter, Recorder, 

Entoholoqical Section. — Six stated meetings were held during 
the year, with an average attendance of eleven persons. The deaths 
of Erich Daecke, a contributor, and Benjamin H. Smith, a mem- 
ber, were announced. Arthur H. Napier and George M. Greene 
were elected members, and Francis M. James, Louis B. LaPlace, 
Carl Lorup, A. Reginald Alien and Max Reyher were elected con- 
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tributors. Interesting communications were made by R, C. Wil- 
Uams, Jr., J. A. G. Rehn, P. P. Calvert, Henry Skinner, Philip Lau- 
rent, Herman Homig, Dr. P. W. Whiting, and Dr. J. Bequaert. 

The following officers and committee were elected to serve for 1919: 

Director Philip Laurent. 

Vice-LHredor R. C. Williams, Jr. 

TTeasurer E. T. Cresson. 

Conservator Henry Skinner. 

Secretary J. A. G, Rehn. 

Recorder George M. Greene. 

Pvblication Committee E, T. Cresson, 

Philip P. Calvert, 
E. T. Cresson, Jr. 

E. T. Cresson, Jr., Recorder. 

Botanical Section. — The following officers were elected to serve 
during the year 1919: 

Director Joseph Crawford. 

Vice-Director Alexander MacElwee. 

Recorder John W. Eckfeldt, M.D. 

Treasurer St«wardson Brown. 

Conservator Stewardson Brown. 

John W. Eckfeldt, M.D., Records. 

MiNERALOQicAL AND Gboix>oical Sbction. — The Section held 
four meetings, with the usual attendance. Prof. Wright discussed 
the topography of the upper James River; there were also discussions 
of peat growth, and of Tertiary coal . Other mineralogical and geologi- 
cal matters were discussed. 

The Section made six field excursions with an average attendance 
of eleven. The excursions were not formally announced, hut were 
orally noted. The excursions were all in the crystalline region of 
Delaware County, except one in that of the Gulph region of Mont- 
gomery County. 

The deaths of Prof. Carter, Mr. Schumo, Mr. DuBois and Joseph 
Willcox were announced. They were active members of the Section, 
and particularly interested in the field excursions. Mr. DuBois 
was for many years an efficient member of the excursion committee. 
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The officers elected for the coming y^ar are: 

Director Benjamin Smith Lyman. 

Vice-Diredor F, J. Keeley. 

Recorder and Secretary Wm, B. Davis. 

Treasurer Benjamin Smith Lyman. 

Conservator George Vaux, Jr. 

Benjauin Smith Lyman, Director, 

Ornithological Section. — The Section has done much to en- 
courage ornithological activity at the Academy during the year. 
The meetings of the Delaware Valley Omitholc^ical Club and 
Pennsylvania Audubon Society have been held in the building and 
have helped to stimulate interest in this department of the Academy. 

At the annual meeting of the Section the following officers were 
elected for the year 1919: 

Director Spencer Trotter, M.D, 

Vice-Director George Spencer Morris. 

Recorder Stewardson Brown. 

Secretary William A. Shryock, 

Treasurer and Conservator Witmer Stone, 

Wither Stone, Cons^mior. 

The annual election of Officers, Councillors and members of the 

Committee on Accounts was held December 17th, with the followii^ 

result : 

President John Cadwalader, A.M., LL.D. 

Vice-Presidents Edwin G. Conklin, Ph.D., Sc.D., 

Henry Skinner, M.D., Sc.D. 

Recording Secretary Edward J. Nolan, M.D., Sc.D. 

Corresponding Secretary J. Percy Moore, Ph.D. 

Treasurer Geoige Vaux, Jr. 

Librarian Edward J. Nolan, M.D., Sc.D. 

Curators Witmer Stone, A.M., Sc.D., 

Henr>- A. Pilsbry, Sc.D., 
Henry Tucker, M.D., 
Spencer Trotter, M.D. 

Councillorstoservethreeyears. Philip P. Calvert, Ph.D., 
Frank J. Keeley, 
Walter Horstmann, 
T. Chalkley Palmer. 
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Committee on AccorNTs Charles Morris, 

Samuel N. Rhoads, 
John G. Rothermel, 
Thomas S. Stewart, M.D., 
Walter Horstmann. 

COUNCIL FOR 1919. 

Ex-Officio.— John Cadwalader, A.M., LL.D., Edwin G. Conklin, 
Ph.D., ScD., Henry Skinner, M.D., Sc.D., Edward J. Nolan, 
M.D., Sc.D., J, Percy Moore, Ph.D., George Vaux, Jr., Henry 
A. Pilsbry, Sc.D., Witmer Stone, A.M., Sc.D., Henry Tucker, 
M.D., Spencer Trotter, M.D. 

To serve three years. — Philip P. Calvert, Ph.D., Frank J. Keeley, 
Walter Horstmann, T. Chalkley Palmer, 

To serve two years. — Charles P. Penrose, M.D,, LL.D., Ph.D., Charles 
Morris, Wm, E. Hughes, M.D., Spencer Trotter (elected Curator). 

To serve one year.—Edmn S. Dixon, Robert G. LeConte, M.D., 
George Spencer Morris, Henry Skinner, M.D. (elected Vice-Presi- 
dent). 

Councillor George Vaux, Jr. 

Curator of Mollusca Henry A. Pilsbry, Sc.D, 

Curator of William S, Vaux Col- 
lection Frank J. Keeley. 

Assistant Librarian William J. Fox. 

Assistants to Curators Henry Skinner, M.D., Sc.D., 

Stewardson Brown, 
Edward G. Vanatta, 
Henry W. Fowler, ' 
James A. G. Rehn, 
Ezra T. Cresson, Jr. 

Aid in Arch^ologv Harriet Newell Wardle. 

Aid in Herbarium Ada Allen. 

Taxidermist David McCadden. 

Janitors Charles Clappier, 

Daniel Hechler, 
Jacob Aebly, 
Adam E. Hechler. 

STANDING COMMITTEES, 1919. 
Finance. — Effingham B. Morris, John Cadwalader, A.M., LL.D., 
Edwin S. Dixon, Walter Horstmann, and the Treasurer. 
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Publication. — Henry Skinner, M.D., Sc.D., Witmer Stone, A.M., 

ScD., Henry A. Pilsbry, Sc.D., WiUiam J. Fox, Edward J. 

Nolan, M.D., ScD. 
Library. — Henry Tucker, M.D., George Vaux, Jr., Frank J. Eeeley. 
iNSTRticnoN AND LECTURES- — Henry Skinner, M.D., ScD., Henry 

A. Pikbry, ScD., Charles Morris, James A. G. Refan, George 

S. Morris. 

ELECTIONS IN 1918. 
Members. 
January 15. — Andrew J, Carty, Annabella E. Richards, Ph.D. 
March 19. — Francis R. Cope. 
April 16. — Geo. M. Greene. 

COBBSSPONDBNTS. 

March 19. — John Henry Comstock of Ithaca, N. Y.; Herbert Spencer 
Jennii^ of Baltimore, Frank Rattray Lillie of Chicago, Alfred 
Goldsborough Mayor of Princeton, N. J., John Campbell 
Merriam, Ph.D., of Berkeley, Cal., Geo. Howard Parker, Sc.D., 
of Cambridge, Mass., Charles Richard Van Hise, Ph.D., LL.D., 
of Madison, Wis. 
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ADDITIONS TO THE MUSEUM. 

1918. 

Maukals. 

Dr. J. F. Moore. Skin and akuU of New Yoric Weasel (Puioriva novdxiracenM), 
Delaware Co., Penna. 

Zoological Sooett or Philadelphia. Specimeiu prepared in tbe fc^owing 
manner: For mountin^CskuUe aepaiate): Lion (f«Iu kt>)cf ■ Indian Antelope 
(ATiltiope ceTvicapra)i^. As skin and skeleton; Orang-utan (Poagom/gmatu). 
Wild Horse (Eguus pretatieUkii) ^ . As skeleton: WarthoR (Phamcluirut afri~ 
eanus). Indian Tapir {Tapinis indicus). As skin and skull: PincM Marmoset 
((Edipomidas adipw). Texan Eyra Cat (.Feiis coowiiiK). Fishing Cat (FeUt 
tritierrina). Binturong {ArclUia binturong). Thibetan Blue Bear {(/nut prui- 
no4tu). Sun Bear {Helarctoa malayanua). Sloth Bear (Mdurtut laMatus). 
Mexican Raccoon (Proq/on hlor htrnaruien). Common Duiker (Cephalo^M 
grimmi). Indian Antelope (AnJifope cervitxtpra) 9 . Audad (Ovit tragdaphm) 

Sung. Coypu Rat (Myopolamus coypu). Common Da^ure {Da»yuru» macu- 
ut). Squirrel-like PhalaSger (Petaurus aciuraig). Aa skulls: Mandrill 
Baboon {Papio mormon) 9 ■ Woolly Spider Monkey (BrachyaUlea arachnoida). 
Humboldt's Woolly Monkey (Lagothnx lagolrieha). Steller's Sea-lion (£ume- 
lomat MteUeri). Cape Hyrax {Proctana capensit). Lund's Opossum (DtidetphU 
imivenlnt). 

Henkt S. Bissex. Collection of mounted birds. 



J. W. Holman. Two Barred Owls iSymium nebulotum). West Greek, N. J, 

Mb8. L. H. Pabks. Collection of North American birds' ^gs. 

Mrs. Fbank Saracool. Mounted Short«ared Owl {Atio aeetpUriniu). 

ZofiLOQicAL Society of Philadelphia. Specimens prepared as follows: 
Ab skin and skeleton: Black-footed Penguin {Spneniacut demersne). As skeleton: 
Somaliland Ostrich (Stndhio molybdophanes). As skin: Black Vulture (CaA- 
ariita untbu). Aa skuUs: Canvas-back Duck {Marila valieineria). Upland 
Gooee (floephana magfUanica). Crested CurasBow {Crax aledor). Golden 
Eagle lAquUa ehryaaetoH). Brazilian Caracara (Polyborus Otarut). Barn Owl 
{Alvco praHneoia). 

Reftileb and Amphibians. 

A. DE W. Bertoni. Small collection of reptiles and amphibians. Puerto 
Bertoni, Paraguay. 

Dr. Henrt Fox. Two toads (Scapkiopus holbrooki) and one salamander. 
Clarksville, Tenn. 

Phiup Lacbent. Skink (Eumtees lineaiuil. Gunntown, Fla. 

Fishes. 
H. W. AiTKEN. Small collection of fishes. Connecticut and Fbrida. 
A. DE W. Bertoni. Small collection of fishes. Puerto Bertoni, Paraguay. 
Samuel C. Cabtner. Two specimens of Remora {LepUeheneit naueratet). 
Cape May, N. J. Rabbit fish (Lagoeephalut laetrinatua). Cape May, N. J. 
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Field Museum of Natural Histobt. (By exchange). Thirty-four Atherine 
fishes. 

MnsETJM OF CoMPABATn'B ZoSlogt. {For determinatioD). Ninety-two 
loaches and three hundred and ninety-two cyrinoid fiBies. India. 

Philadelphia Coumebcial Musbum. Larfcc collection of fiahes. Philip- 
pine Islands. Many interesting additions to the Academy's collection. 

C. T. Ramsden. Jar of Domilalor mncuZotua (Bloch). Guantanamo, Cuba. 

IVSECTB. 

S. F. Aahok. Two katydids, Berks County, Pennsylvania. 
W. L, Abbott. Three iuaeet.'i. North Carolina. 
C. P. Alexamieb. Twenty crane-fly larvae, United States. 
W. L. McAtee. Fifteen Ps>-llida;, United States. 
Ankepte F. Bbaun. Thirty-eight Microlepidoptera, Ohio. 

B. Preston Clark. Twenty-five Argynnis, Asia and Africa, 

T. D. A. CocKERELL. Fifteen exotic bees. Six fossil insects, one Coccid. 
W, J. CoxEY. Two mothfl, Assam. 
R. W. Dawson. Three Serira, United States. 
W. T. Davis, One Orthoptcron, Florida. 
Emily Drown. Large collection of Lepidoplera. 
Exchange. Two Catoctdti lilonia, Missouri. 
Exchange. Two hundred Ephydrid*. 
J. H. F^RBiss. Five Acrididse, Arizona. 
H. Fox. Fifty-five Orthoptera, Tennessee. 
J. M. Geddes. One hundred and twelve insects, British Guiana. 
G. M. Green. Eight Meloids, Virginia; four Orthoptera, Maryland; two Dip- 
tera. United States. 
Waoner Green. Eight Coleoptera, United States. 
Morgan Hebard. Six Blattidce, Colombia; two Acrididte, Califomia. 
Frank M. Jones. Forty-one Orthoptera, United States. 
H. H. Knight. Thirty-five Hemiptera, United States. 
Philip Laurent. Three Orthoptera, Florida. 
Charles Liebeck. One Earwig, Canada. 

Werneb Marcbard. Four Orthoptera and Hemiptera, United States. 
J. P. Moore. One Hymenopteron, Utah. 
Robert K. Nabours. Five Acrididie, Texas and Mexico. 
J. K. Phimm. Two Coleoptera, New Jersey. 

Purchased. Five hundred and seventy-five Orthoptera, Madagascar. 
Hbkry Skinner. Three moths, Florida; thirty insects, New Hampshire. 

Recent Mollcbca. 
Dr. W. L. Abbott. Forty trays of shells from Haiti and Tennessee. 
J. Aebly. Three lots of marine shells from Greece. 
Alabama Museum of Natural History. Two trays of LepjfHum. 

C. C. Allen. Fifty-seven shells from Southeast United States. 
American Museum Expedition. Seventy African land shells. 
Charles H. Baker. Four lots of shells from Florida. 

F. C. Bakbb. AmnioAa ciarkei Pila. from Oneida Lake, New YotIc, 
Dr. Fred Bakeb. Tethys califomica Cooper from La Jolla, California. 
E. B. Bartram. Five trays of shells from Florida, 
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Dr. Joseph Beqcaeiit. Two hundred and seventy-seven trap's of Bbella from 
Europe and Africa. 

BxRNiCG Pauabi B18BOP Mdsedu. Thirty-eight lots ^f Lyropupa from the 
Hawaiian Islands. 

S. S. Berry. Four trays of ahclla from California and Wyooiing. 

Louis H. Breqt. Meretriz pdechudit Lam. 



E. P. Chace. Five marine sheUa from California. 
Asa C. Chamoler. Eight lots of freah water shells from Oregon. 
Dr. a. W. Cheever. Six trays of New Eo^and ehelb. 
G. H. Clapp. Liguia edidus Say from Big Pine Key, Florida. 
W. F. Clapf. Ten trap's of land shells from the Piiilippiue Inlands and North 
America. 
T. D. A. CocKEHELL. Eleven trays of shells from New Mexico. 
Emily Collins Collection. Epiionium preiiasa Lam. 
Ph. Dautzenbero. Four African land shells. 

C. B. DeHaven. Twelve marine shells from California. 
Miss Euilt Drown. Four trays of shells. 

Dr. Florentino Felippone. Two MytUus from South America. 

J. H. Ferribs. Three hundred and seventeen trays of shells from southwestern 
United States. 

J. H. Ferbiss and L. E. Danieu. Thirty-five traye of land shells from Ari- 
zona and New Mexico. 

G. M. Gbeeke and F. Houer. Planortfia coneaa rubra B. from an aquarium 
in Philadelphia, Pennsylvania. 

D. L. Brewer Hall Collection. Thirty-five lots of shells. 

J. B. Henderson. Seven lots of Dentalium from Florida and Cuba. 
Jdnicb Henderson. Ninety-eight trays of shells from Colorado and Idaho. 
A. Jacot. Three land shells from Ithaca, New York. 
L. A. Keene, Eight species of Unumida from Illinois. 
C. H. Knowlton, Two land shells from Vermont. 
Mrs. A. F. Letbon. Five marine sbellB from the Hawaiian Islands. 
0. 8. Lewis. Four trays of sheila from Tennessee, Virginia and Indiana. 
Bayard Lono. Nineteen trays of shells from the Eastern United States. 
Dr. Henry Loomis. Four hundred and forty-seven lots of Japanese shells 
(purchased). 
H. N. Lowe. Thirty-seven land and marine sheila from California. 
J. G. Malone. Three slugs from Oregon. 

E. H. MATraewa. Four Australian marine shells. 
Ret. H. E. Meyer. Twenty-two trays of shells. 
Clarence B. Moore. Nine trays of shells from Florida. 
Dr. J. P. Moore. Two fresh water sheUs from Utah. 

Mrs. Ida S. Oldroyd. Ten lots of shells from Western America. 
C. R. ORCtJiT. Three trays of shells from Texas. 

Dr. H. a. PiifiBRY. Twenty-seven lots of shells from Arizona and the 
Hawaiian Islands. 
Dr. H. a. Pilbbry and J. H. Ferbiss. Seven trays of Arizona shells. 
E. J, Post. Three species of shells from Canada. 
Purchased. Sixty-three species of land shells. 
Clare W. Ratenel. Twenty-one species of ^marine shells from Florida. 
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Dr. EuiiBT RixpoBD. Jlfteranbnta aoleoUiana Bart, from Palm Springs, 
C«lifoniiB. 

S. RAmoND Roberts. CorbvJa contraeta Say from off Nantucket KmmIi, 
Maaeacbuaetts. 

Makiano S. Roio. Sixty-two Cuban maiine Hhells. 

C. Henbt Ronet. Crepidtda fomkata L. 
EsTATX Dr. B. Sharp. Three lots of shells. 
H. H. SioTH. Three land Hhells from Tenneeeee. 
Llotd B. Suth. Twelve land shells from Haiti. 

Dr. V. 9txrki. Four trays of North American land sheUs. 
J. K. Stbbcker, Jh. Five lota of ahells from Texas, 
Mrs. Mary Litdwio Sutsam. Collection of marine ahells. 

D. Thaanitu. Two Hawaiian maiine shells. 

E. G. Vanatta. Five trays of shells. 

Brtamt Walker. Six lots of ^ells from Texaa and Canada. 

Mrs. Nina WtNCHESTER. Eighty marine shells from the Philippine Islands. 

Otbeb Invertebrates. 
H. W. Attken. Several crabe, Connecticut and Florida. 
EutLi Collins Collbction. A barnacle and coral. 
C. B. De Haven. Chlhamaint fiuut Dar. from Santa Barbara, California. 
Dr. Flobbntino Feufpone. Two lots of Balama niveui Dar. from South 
America. 
H. E. HoHERT. itafaniw improvisut D. from Lake Pontchaitrain, Louisiana. 
PaiLtP Laorbnt. Small coUection of Crustacea, Florida. 
Dr. Henri Looms. Twenty-nine trays of crabs and Brachutpoda, purchased. 
Mrs. Mart Lddwiq Sutvau. A sponge and corals. 

Vertebrate Fossils. 
Miss Ruth Ann Sullivan. Mammoth tooth (Mammut primigenita), Alaska. 

Fossil Inverterratb. 
S. S. Berrt. TetTadila rubexcens Dar. from Pt. Loma, California. 
David Dallah. One slab of Brachiopoda. 
MiHS Emily Drown. Nueuta from England. 
E. J. Post. Two trays of Braekiopoda from Canada. 
Lloyd B. SiirrH. Turritdia gabbi B. and P. from Tierra Nueva, HaitL 

Accessions: Minerals. 

MoRRELL G. BiERNBAuii. Quartz, Rowlandville, Phila., Pa.; Spinel, FVank- 
lin, N. J.; Microcline, Fronkford, Pa.; Muscovite, Broad and Olney Ave., Phila., 
Pa.; Copper, Schwenksville, Pa. 

Mrs. M. B. Bradburt. CoUection of minerals of Dr. N. R. Bradner. 

Miss Euilt Drown. Collection of 6000 min^als. 

Dr. J. B. S. Eoee. Picropfayll, Bavaria. 

Horace M. Enole. Molybdenite and Molybite, Ontario, Canada. 

Harold Evans. Pyrite, MoOTe Sta., N. J, 

V. W. Field. Cyanite and Sphalerite, Idaho. 

Hugh Alexander Ford. Chabazite, Avondale, Delaware Co., Pa. 
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Sahdzl G. GoBDorr. Orthoctsae, St. Petets, Pa.: Talc, Lafayett«, Pa.; 
Bywolite, Corawall, Pa.; Pemigiiious Quarti, Lebi^ Co., Pa.; Aragonite, 
Sterling Hill, N. J,; fVrrhotite, MacAfee, N. J.; Caujniiie, Priedenfiville, Pa,; 
PyrrhoUte, Gottschairs Mine, Berks Co., Pa.; Calcite. Stilbite, Chabazite, 
I^umontite, Calcite, Trap Rock, Berks Co., Pa.; Hematite, Garnet, Knauer- 
towD, Chester Co., Pa, ' Liinonite, Upper Akace, Berks Co,, Pa.; Ttu^U, Udree's 
Mine, Berlu Co., Pa.; Jefferieite, Bimton's Quarry, Cbeet«r Co., Pa.; Chabazite, 
Natrolite, Lenni, Delairare Co.^a.; Tltanite, Frankford, Pa; Graphite, Zircon, 
StilpDOmelane, Chalcopyrite, Hopewell Mine, Warwick, Chester Co., Pa.; 
Magnetite, ChryeoooUm Aragonite, Pyrit«, Chalcopyrite, Jones Mine, Berks Co., 
Pa.; Limonite, Fleetwood, Berks Co., Pa.; Albite, Pateraon, M. J.; Calcite, 
Amelia, Va.; AJbite, Frankford, Pa.; Laumontite^Ward's Quarry, Delaware Co., 
Pa.; Quartz. Overbroift, Phila., P»,; Siderite, Ward's Quarry, Delaware Co., 
.Pa.; Ortboclase, O'Neill^s Quarry, Frankford, Pa.; C^ite, Trap Rock, Berka 
Co., Pa.; DewOThte, Magnetite, Lafayette, Pa,; Covellite, Chalcopyrite, Calamine, 
Phoenixville, Pa.j Stilbite, Frankford, Phila., Pa.; Stilbite, Prehnite, Apophyl- 
lite. Trap Rock, Berks Co., Pa.: Wavellif« (7 specimens), Beraunite, Helfertown, 
Pa.; Sementine, Aragonite, Asbeetos. E^ton^ Fa.; Calcite, Stilbite, Paterson, 
N. J.; MicrocUne, Aragonite, Crocidoute, Calcite, Orthoclaae, Galena, Pyroxene, 
WUlemite, Garnet, Franklin, N. J.; Kaolin in limonite geodes, Oreland, Pa. 

H. Heswsoh. Limonite pseudo-Pyritt Howard House, Delaware Co., Pa.; 
four stalactites, Crystal Cave, Kutztown, Berks Co., Pa. 

Chakles W. Hoadlet, Microcline, Valhalla, N. Y. 

Frank P. Howe. Calamine, Embreeville, Tenn. 

Thob. Harvet. Fifteen minerals from Delaware Co., Pa. 

Howard KtJLP. Calcite, Howellville, Chester Co., Pa. 

Bbntlt R. MoRRisorf. Chalcopyrite, Falls of French Creek, Chester Co., Pa.; 
Ortboclase, Falls of French Creek, Pa. 



Col. W. a. Roeblino (bv exchange). Amber, Roebling, N. J.; Mixite, Tin- 
tic, Utah; Ettrinnte^ Belierberg, Germany, and Tombstone, Ariz.; Tamarugite, 
Tarapaca, Chile; Elpidite, Greenland; Svanbergite, Wermland, Sweden; Hibschite, 
AuBSig, Bohemia; Creetmorcite, Riverside, Cal. 

Dr. John F. Rose. Vermiculite, Roseite (4 specimens). West Nottingham, 
Chester Co., Pa.; Ligniform asbestus, Molybdenite, West Nottingham, Pa. 

Harht W. Teudeu.. Gypsum, Falls of French Creek, Chester Co,, Pa, 

H. L, WiLUO. Maraarite, Pequea Mine, Lancaster Co,, Pa.; PicroUte, Chro- 
mite, Deweylite, Wood s Chrome Mine, I^ncaster Co., Pa.; Talc, White Rock, 
Lancaster Co., Pa,; Calcite, Wabank, Lancaster Co., Pa.; Limonite pseudo- 
pyrite, Chestnut Hdl, Lancaster Co., Pa,; Galena, Rutiie, Chloritoid, Pequea 
Mine, IJmcastcr Co., Pa.; Pyrrhotite, COTnog, Chester Co,, Pa.; Tourmaline, 
Smoky Quartz, Gap Mines, Lancaster Co., Pa. ; Tourmaline. Welwh Mt., Lancaster 
Co., Pa.; Cacoxemte. Beartown, Lancaster Co., Pa.; Kaolin, Narvon, Lancaster 
Co,, Pa.; Calcite, Billmeyer Station, Lancaster Co,, Pa.; fluorite, Lancaster Co., 
Co,, Pa.; Silieified Wood, Elizabethtown, Lancaster Co., Pa,; Tennantite, Bam- 
fordville, Lancaster Co., Pa.; Aabcstus, White Rock, Lancaster Co,, Pa. 

H. F. Zerobr. Pyrite, Columbia, Pa.; Andradite, Serpentine, Cornwall, Pa. 

Purchased. For Wm. S. Vaun Collection 101 specimens. 



H. G. ALLEBAca. Hdenium nudiflorum, Green Lane, Pa. 
Walter M. Benneb. 14 specimens from Easton, Pa. 
0. H. Brown. 115 sheets of flowering plants. Cape May, N. J. 
Mact Carhabt. Small series of ferns from New Jersey. 
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Cbarles C. Dean. A small collection of local plants. 

Exchange. N. Y. Botanic Garcieo, 123 Bheets of Jamaican plants; Gray 
Herbarium, 666 sheets of NewfouDdland and Labrador plants. 

H. L. Fisher. PlatUago major, Annandale, N. S. 

C. D. Fretz. 44 sheets of plants, Bucks Co., Pa. 

F. J. Keelet. CatripUnaurua rhigophiita, Chester Co., Pa. 

Batard Long. 30 sheets of Eragroetis peregrina, eastern Penn'a and N. J. 

J. P. Otis. 25 local plants and a small collection from California. 

Harold W. Pretz. 460 sheets of plants, Lehigh Co., Pa. 

Purchased by tbe Academy. 1000 specimens of New England plants. B^ 
the Botanical Section 475 New England plants, 170 Florida plants and 350 Cali- 
fomian plants. 

Geo. Redleb. Fertile fronds of Mattenccia ttraihiopUria from Wissahickon 
Creek. 

WiTMEB Stone. IUx opaca, Cape May Pt., N. J. 

XJ. S. Dept. Agriculture. (Through Dr. C. L. Shaw.) Plants from Chests 
Co., Pa., from herbarium of Dr. Ezra Michener. 

ARCBSOLoar. 
Miss Dewet. Dance Spear and Belt from South America. 
Miss Emily Drown. Roman Antiquities, etc. 
Mrs. L. Brown Hall. Arrowpoint. 
Phiup Inman. AiTowpoints from Florida. 
Clarekce B. Moore. Additions to the Moore Collection. 
C. Henry Ho.vey. Aboriginal worlishop material from near Bethlehem, Pa. 
By Purchase. Colleclion of ethnographica from the Pacific and from South 
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INDEX TO GENERA, SPECIES, ETC., DESCRIBED OR 
REFERRED TO IN THE PROCEEDINGS FOR 1918. 



are iTulicaUd by keaiy-faced, aj/rtonynts by 
ilatic numfrah. 



Abracria caeruleipennis 183 I 

dilecta 183 \ 

AbroQ 335 : 

Abudefdaf aDlierius 54 

melanopselion 58, 69 

paraaema 6S I 

philippinus 54 

Acan therein us elegana 198 I 

Acanthias .,. 33? \ 

AcanthodenDa 337 \ 

Acanthodea 337 

Acaatbodis aquilina 196 ! 

consangumea 19B : 

Acaathoessus 337 ' 

Accipiter bicolor..,.. 249 

collaris 249 

velox 249 

Acerina 337 

Acheta assimilis 214 

Achiropsis 343 

Acontiothespb eximia 165 

Acrodon 337 

Acrodus 337 

Acrydium sneo-oculatum 183 

flavo-lineatum 184 

punclatmn 169 

Aetitis macularia , 245 

Adiapneuftes... 337 

Aegialitja collaris 245 

seuipalmata 244 

A^oreion 337 

Amia 844 

Ala^on... 336 

Allotettix peruvianua 167 

Amaurospiza concolor 275 

Amazona autumnalis aalvini 251 

farinosa inornata 251 

ochrocephalus panameiuifi 251 

Amazilia 255,256 

tzacatl teacatl 255 

Amazilis .255,256 



Amia melas 

radcliffei I 

Bavayensis 1 

wilfioni 

Ammocrypta 3 

Aoalithts 3 

Anaplccta 1 

tivittata 1 

replicata 1 

Anaplop bicolor 2 

Anas platyrhynchus 2 

Anaatomus S 

Anaulacomera noduiosa I 

Anaxipha auguaticollia. 2 

aptera , 2 

cayenneosis 2 

conspersa 2 

esau 8 

fistulator 9 

incompta 2 

minuta. 2 

nitida 2 

paraenaia t 

Bimulacrum 2 

smitbi 2 

atramenticia. i 

tibialis 2 

variegata 2 

Ancylodon. S 

Anepistomon 3 

Angela quinnuemaculata 1 

Anodoata dejecta. 3 

Anaonia S 

Anthoacenua longiroatria longiroa- 

tria 2 

Anthracolhorax nigricollis nigii- 

coUifl 2 

Anthus parvus. 2 

Anlroatomua nifufl nifus 2 

Anurogryllus muticus 2 

Apeches 3 
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gracilu 



AphoncuDOiphus gnseuB... 



•UMIH 



Apotettix bruneri..... 



Aramidea cajanea.,.. 



... 246 

ArgM 336 

Ai^ moeeta putrida 75-81 

talamanca 81-86 

Ai^izala braailieiuda 20S 

ArgyrcMomua goldmani 43 

Anuon 339 

Atremon aurantiiroatris 277 

ArremonopB conirostriB cooiroe- 



AatuDUnella chiricoliuana raogol- 



., 276 



d.dispar 

moRoUoDeneiB.. 

piuDiTaDa 

tetrodoD 



t. mutator 320 

Aaellue SS7 

Afiterina aitjda .,.. 249 

AstragalinuB psaiUtia croceua 277 

Atalotriccus pilaris pilaria. 264 

Attila citreopygus citreopyKus 269 

Attilua S40 

Aurigequula 17 

Automolus pallidigutarie pallidigu- 

laris 262 

Aiurella 141 

BaKTUs lamarrii 341 



paraipia^enua, , .. 



Blatella ti 
Blattaai 

australaaiae 

grisea 

pellucida... 

Bliastes submargiDatuB.... 

Blocbius 

Bodiaaus 
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Bombycilla cedrorum.. 273 

Borborodea 33» 

Botauma lentigiDtMua 247 

BoModon 342 

Brontes SS8 

BrotoyriB juguhwa -- 251 

Bucepnalaeris falcifer. 180 

Busamiiis nigricolliB 249 

Buteo platH>tenH 249 

B^nwrnT..- 249 

Butoridee atriata 247 

vireacena hypemotius...,- 247 

Cacicua microrbynchuB... 280 

viteUiuua 280 

Cacodoxus SSO 

Caw- - 338 

Cairina moacbata 247 

Cftiiariaa 337 

CaUimantiB exunia. t6B 

CallopteniB 344 

Callyodon pbilippinus 6* 

CamptoBtoma pusiUum flaviventre 265 
Campylorhampus venetueleDBb..., 263 

Caninoa. SS7 

Capellaria 338 

Capito maculicoroQBtus macuUco- 

ronatus 258 

Capaiempis flaveola.. 265 

Carcharias... 337 

Cariblatta igarapenBiB 167 

CaiyothrauBtM poliogaster Bcapu- 

Uris 276 

GasBidix oriiivora violea 280 

Cathamta urubu 248 

Cathart«B aura aura.. 248 

CatochEnum 338 

Celeua loricatuH loricatus 259 

Centridennichthjip 339 

Centurua subelegans wagleri 259 

Ceophloeiis lineatiis mesorhynehuB 269 

Ceraia capra. tM 

Ceratodus ^W 

Cerchneis sparveria eparveria 250 

CeFcomacra Digricans.... 260 

tynumina tyrannina 261 

Cerdo 337 

Cernua 337 

GhaemepeUa rufipennis ruGpennia 242 

minuia elaeodes 2W 

Chaenaxis JDtuscostata., 303 

ChattichthyB 340 

Ghaetura chapmani. 253 

cinereiventria fumosa 253 

Chalybura buffoni 256 

Cheilogipterua aquila 43 

Cheiloprion labia tua 53 

Chironectea SS8 

Chiroprion lanceolata 268 

Cbloroceryle aenea aenea 252 

amaiona 252 

americana iathmica 252 
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Cblorocecyle inda.. 252 

Chloroaeip«8 callopteruB 259 

ChtorophuieB spiia gu&temalenaifl. 277 

ChloropHeustce 176 

leucotyliu 177 

Chloroecombnu 344 

ChkiroBtilboa aadmilis 256 

,.263 
.. 253 



«unpari8bi. ... 
cnrulKia. 



philippinui 
scotocnilof 



scotocniloptemg 

Chiysophiys, SS8, 

Chrymtoeue 

Cb^'Botro^D caligatus — 

Ciccaba aigrolineata nigrolmeata.. 

vireata virgaU 

Circua hudsonivu 

Ckusvis pretioea 

Clupea fasciata 

Cnipodectee minor. 

subbruimevu 

Coccycua rutila panamen 
CoccviuB americaoua am 

Cochleariue leledoni 2 

Cochlicopa lubrica 304,3 

Coelophyllum coriaceum 1 

rectinerve,.,. 1 

Coereba mexicana 2 

Colpolopha obeoleta 1 

Columba nwirostru 2 

rufiiia pallidicrissa 2 

apeciosa.. 2 

BubviDaceasubvinacea.,., 2 

Columella alticola 3 

CcilyfflbuB dorminicua brachyrhyn- 

Conocephalus brunneri 1 

cocanus / 

fratellus , / 

frater 1 

nigropunctatua 1 

Copiphora comuta 1 

Copunis leuconotus ,,. 2 

Core^onus 3 

Corvma. 3 

Coryphotriccus albovittatua 2 

Corythroichthya mattemi 

CoaayphuB 3 

CotiuRa natt«reri 2 

CotyLchthys t 

Cotylia 3 

fimbriata 3 

Craspedoprion aequinoctialis.. 2 

Crait panamenaia 2 

CreciacUB albigulaha 2 

Creotroctea 3 

Crotopbaga ani 2 

sulciroBlris , 2 

CryptophtbahnuB 3 



CrypturuB Boui modeetus 241 

Ctenodus SSff 

Cteaogl^hidodoa 6* 

CurucuiuB clatbratuB 257 

massena 26T 

meloDurua macTOUTUB 2S7 

Cyanerpea cyaneua 277 

luoiduB 277 

Cyanocompsa concreta cyanesceiiB 27fr 

C^ianoco^ affinis leledoni 280 

CymbibUmus lioeatUB fasciatus..... 25^ 

C^nanthus 256 

bitirofltria 256 

Cyprinua bok 344 

Cyrtoxipba anguBticolUs fl4 

aptera *«> 

conspersa SIS 

nitida SSt 

Bmithi £S0' 

tibialia sse 

variegata SST 

Cyrtoxiiriius aitecus var. cay ennen- 

Hik - - ssr 

Dacnis cayana ultramarina 277 

Dafila acuta 24T 

DamopbilB panamenais 256 

Dapalu 335 

Daacillufi 336 

DaacylluB SSff 

Datnia anentea.... Sff 

plumoea ., Sff 

Deconycbura typica 262 

Demiurg^ 339 

DendrociDcb bomochroa nificepe.. 262 

latresnayi ridgwayi 262" 

Dendrocolaptea sancti - tbomae 

aancti-thomae 263- 

Dendrocygna ButumnaUa 247 

Dendrojca ocBtiva aeativa 274 

caalanea 274 

cenilea 273- 

coronata 273. 

eritbachorides. 274 

fuaca 273: 

magnoUa 273' 

pensylvanica 273 

Vaena 27J 

DeniuB 339- 

De[>ortator 339' 

Derichthys 3 

Deveximentum SSG" 

Diopbanee salvifolium , 19T 

Diplodus 339 

Dipterygonotus. 342 

Diacobatus SSr 

Dolicbonyx oryiivocuB 280 

Doru lioeare .„.. 144 

Doryicbtbys philippinuB It 

Drepane SS5 

DrombuB 69 

macuUpiimu W 
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Dromococcyx phasianellus... 257 

Dumelella caroliaeneia 272 

Ecchaunomis radiEituafulviduB 250 

Echemythes... 338 

Egretta eandidisainia 246 

Elaenia chiriquensis chiriquensis... 265 

martinica subpagana 265 

Elaiaopsis gaimardii macilvaimi.... 269 

Eianoides forficatua 250 

Eleira 14 

Electron platyiiiynchus minor, 252 

Ellopa 338 

Emmelichthya 343 

Empidonax albigularis,..- 267 

flaviventria 267 

minimufl 267 

trailUi aloorum 267 

t. trailii 267 

virescem 267 

Enallagma 103 

Eadynama 340 

Eneoptera iocompta SS2 

Englottogaster 336 

Enise 335 

EomorphopuB granulatus 167 

Eperianio, 841,342 

Eperlanus 342 

Epilampra conapersa 160 

grisea .'. 160 

luciEuga J60 

Epinepheius mattemi *1 

Equula SS6 

Erator albitorques 269 

Ereunetes pusillus 245 

Erionotus punctatus atrinucha 260 

Erreit MS 

Erythrichthys 342 

schlMcfi 342 

Erythrocles 842 

Erythrodon S3S,336 

Eucoinetis cristata. 270 

Euconulus fulvus ..,,302, 327 

Eueypyga major 246 

Eugnathua 330 

Eupnoea 3iO 

Euporista 339 

Eupaittula ocularis 251 

EurynotUH 335 

Enoles 338 

Extrarius 842 

Faloo albigiUaris 250 

columbarius.,. 250 

Florida caerulea 246 

Florisuga mellivora 254 

Forficum linearis Ii4 

Formicariue moniliger panamensis 261 

Fregata minor palmerstoni 248 

Furo 336 

GaUin^o delicata 246 

GaatrocopU aBbmuoi 304, 328 



pec., 



Gastrocopta bitamellata...,. 304 

cochisensig,,. 304 

dalliana 304, 328 

peliucida bordeacella 304 

pil^ryana 304,328 

quadrideiis 304,328 

Geranospizios niger 249 

Gerres SS8 

Glaucus hirsuta afiinis,,,,. 254 

Gliscus 337 

Glyphorhynchus cuneatua pi^tora- 

lia 262 

Glyptocephalus 344 

GonyodiscuB cronkhif ei 301,326 

Gouania .,. SS8 

Gremilla 337 

Gryllacria cruenta 207 

harpietylata SU 

GryUotalpa didactyla 107 

Grylliw aquilinus 196 

aasimilis 214 

coUaris 170 

convolutus S13 

minutus 2m 

mutieus S09 

myrtifolius t9B 

surinamus 171 

tucumanenaia 213 

verticali.s £18 

xanthochlorus- 170 

Gundlftchia califomiea 305 

Gymnowphalua 337 

Gymnocichla nudiceps nudiccps,,,, 261 

Gyranostinopa monlezuma 280 

Gyp^ua papa 248 

Haplovotuta 114 

bicarinata 114 

Harpagus bidentatus 250 

Harpe 338 

Harpiprion cayenneDsis.. 246 

Harpochirua 335 

Heleodytea albobrunoous 271 

Helicodiscua arizonensb 301,326 

Heliornis fulica , ,.. 244 

Heliothryx barroti 256 

Helodromas solitarius solitariua 245 

Helopa 3S8 

HcmigrylluB ortonii 208 

Hemiramphus limbatue 3 

Heaicorhma prostbeleuca pittieri,. 272 

'Herodiaa cgretta 246 

Herpetotheres cachionans 250 

Hetaerina americana 107 

Helerospingus rubrifrona 279 

HimaDtopua mexicaaus 245 

Hirundo erythrogaster 270 

Hialiodromua 337 

Holocompsa 146 

Homorocoryphus bruiuieri 199 

cocanua 199 

Hoplochromis 66 
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HydrorhelidoD niEra 
Hygronemobius afbit 
Hyfius 



Hyeronemobius albipalpiu.... 



Hylocharis elieiae ; 

Hylocichkfusceseensfiiscescenfi.... ' 

ustiikta siraiiuonii 

Hylonmnes momotulii obdcuru!) 

Hylopeius perapiciUtttus perapicil- 

latua 

Hylophylax naevioides 

Hypodytes 



Ibycter ai 

Icterus gftlbula 

inesomelas salvinii... 

spurius. 

Ictinea plumbeai.... 

Inermia ^ 

lonornis martinicus 

Iridoprocne albilineata..,. 

IrillioD 

lachnoptera castaaea... 

clavator 

crispula.. 

imparata 

. nyctiboroides 

Ischnura 

Ixobrychus cxilis 

Jacamerops aurea 

Jacana luelanopygia 

nigra 

Jodacris nerulcipeaois 

Johnius 



Ltttnpris 

Laniooera ruTeacens 

Laai vireo fla vifrons 

Lathria uninifa clara 

Lejiatus albicollis 

LeioRnathus. 

fa^ciatas 

philippinus 

Leistes militarw 

Lepidopyga cKrule<^ulari 

LeptodoQ uncinatus 

Leptopogon flavovirena.. . 

pdeatua 

Lcptorhynchua 

Leptosoma 

Leptotila cassiui caasini... 



Leucolepis lawrencii... 

Leucopternb fchieebreghti... 

eeroiplumbea 



Leurophyllmn consanguineum 196 

maciilipenne 196 

Liaoceratium boucardi 169 

Liparis 3$8 

Lipaugus holcrythnas holerythnia.. 269 

Lithulcua S40 

LocuHta comuta 197 

salvifolia 197 

LophomU delattrei 267 

Lophotes S39 

Macauftria SS9 

Macrhybopsis 342 

Maorodon 337 

Macromantis ovalifolia 166 

Macropodus ., 3SS 

Macropus 336 

MacroThamphus grisetts griseus.... 245 

Maina 338 

Malacoptila paDamensis panamen- 

NS 259 

ManacuB viteUinus 268 

Mantis flavi^uttata 167 

auinquemaculata 16S 
aaffinis 247 

Massaria. 338 

MastUBJa csruleipennis 170 

Mecistogaster modpstus 86-103 

Megalunis 3S8, 343 

MegaqiUEcalus major marrourus.... 280 
Mcf^rynchuB pitangua mexicaous 266 
Melanerpespuchorani puchcranL... 259 

Melantha 340 

Melestora minutiBBima 161 

McronHdius submarginatiis 197 

Mesopriatea 36 

plunibeus 36 

Micracaothua 342 

Micrarionta 139 

praesidii 812 

Micrastur guerilla interstes 248 

melanoleucus 248 

mimndoUei 248 

Microbatea cinereiveDtris semi- 

torquatus 261 

Microcanthus 343 

Microcerculus luacinia 272 

Microdon S36 

Micronotos caudattts 168 

Micropa 336 

Micropus 344 

Microrhopiaa boucardi virgata 260 

MitrospathodoQ bairdi 341 

Microtriccus brunneicapillus 269 

Milvago chimachima 248 

Miogo'llus convolutiis 213 

verticalis .'.'.'.'."',!'."." ^"" '"!!!!!!! 213 

Mionectea oUvaceus olivaceua 265 

Mioayx 167 

Mitrospingua caasini 279 

Mitsukurina 344 
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Mniotilta varia 


273 

2 

252 

25S 


Nyctibiua grandis 

Nycticorax aycticorax oaevius ... 

ObeliBcus abbotU 


252 


Mnn.« fiAMa 


247 


Bimilk 

MoQochinis. 

""tp^op^z:::::::;:::::::;: 

Sup'Jiou. 


259 
33S 
250 
S39 
9 
S 
7 
S 
268 
167 
167 
167 
246 
267 
267 
267 
267 
267 
267 
267 
267 
266 
266 
266 
265 
266 
265 
264 
261 
261 
336 
261 
261 
260 
260 

US 

338 
36 
£08 
208 
208 
208 
208 
166 
157 
157 
270 
108 
198 
257 
337 
259 
336 
I 259 
259 
2S8 
245 


SS8 


Odtrnus, 

Qnimexecba gi^o-fawi 

OmochelyB . .rr, 

Omura congnia...... 

aUvaceum 

Onyehorbynchus mexicanue frater 

cuius 

Ophiaunw 

Oporomia formoaua 

philadelpbia 

tolmiei 

Opsomala cylindrodae 

Oreobelix cooperi ( 

striKoea meridionalis 

Oreopeleia montuia 

8sr:::::::::::::;::=;::;::::; 

Ornianiia cumamomea 

rutila 


242 

n? 

335 
18S 


Musonia Unefltiveatm 

eunnsjna.. 

Myiarchua crinitua. 

ferox poDamensiB 

ni^ceps.. „ :.. 

itanthopvgus nilphureipygius 
Myiochanea brachytarauB 


t 
169 
264 
264 

266 
SS8 
274 
274 
274 
J70 
320 








243 


Myiozetetes caysnensis cayanensu 

tffltenaifl columbianufl 

Myriopasis placena accola 

exsuleMul 

MynniUo 

melaena 


339 

m 

sse 

2S6 
2G6 
169 


punctata 

Orthocolus 

Orthorhynchua amwili 25. 

Odiimia 

Oamerus 34 

albatroaais 

Osmilia flavo-lineata 

Otuacholiba 

venniculatus.. 

Oiyblepta xantochlora 

OjiyechuB vociterua vociferua 

Oiyrhina 

d^tS™. ■,■.■.■;.:;;: :;::;:: :.;::;;:; 

polycropterue cinereiventris.. 

Pachyaylvia aurantiifrona auran 

torona 

decurtata 

viridiflava 

Palamita 

exolela 

Pandion haliaetus caroUnenHia...... 


169 
242 
339 
5,256 
??■> 


Bunaamenflis 

Neania 


S48 

,342 
341 
184 
141 


argentinufl 

hebft«ii 

ortonii 

Neoblatella consperaa 

pellucida 

titania..... 


251 
251 
170 
245 
S39 

269 
269 
269 
269 


nigropunctatus 

Neomorpbus salvini 

NomaluJi. 


"273 
273 


Notacmon 

Notharchus hyperrbyncfaus dyson 
pectoralis 


SS9 
161 
161 
2S0 


Numenius hudsonicua 


192 
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Paracentropogon SSS 

PandoD p&raguAyouia Ul 

PamfuHUfl 114 

callilBteras 114 

coloratus 114 

Pftnlobaspifl peraonata 90S 

PanstagmatopteraflavogutUta..,. 167 

Faratropea elegana.._ 160 

PMchaltestes 339 

Pelamys SS9 

PelecaDUB occidenUlia 248 

PelonecUe 337 

Penelope criatata 242 



NATDBAL 8CIBNCES OF PHIIADBLPHU.. 



Flanesticus obeoletuB 

Platyphyllum maculipenne... . 

PlatytMaris homochroua 

Platyrhina 

Platysoinua 

PlatyBtoma 

PlectroBtoma 



PeripLaneta aniericana.... 

australasiae. 

Perimxufl 

Peropter 



. 262 



Phalacrocorox vi^a vigua. 

PhatlocerOB caudimaculatuB 141 

PhengopediuB faaciatoventris sl- 

bigularw 272 

hypMythnia 272 

PblugKua Fedtetibacheri 201 

Phlugis chelifera IW 

margiDBta 199 

Pboenicothmupis fuscicauda 279 

Phoeochroft cuviori cuvieri 2M 

Phoethomia adolphi BaturatuB 254 

longirostris cephalus 264 

Phoi— " ' "" 



romia coDspersa 1S6 

PbyUoptera margiaella 195 

Physavirgata 306,329 

Piayacayana thermophila 257 

Ficolaptes lineaticeps lineaticepe... 263 
Picuminis olivaceus panameosis.... 259 

Pilheroditia pileatus.. 247 

Pionua menatruus 251 

Fipra mentalis igmfera 268 

velutioa 268 

Pipromorpha oleagiuea parca 264 

Piranga erythromelas 279 

rubra rubra 279 

Pirene 336 

Pisobia fuacicollb. 246 

maculata 246 

minutula 246 

PisoodoDophia 3,343 

boro 3 



aitifer.,, 



Pitangus lictor 266 

Pittasoma micbleri micfaleii 262 

Pitytua groseua 276 

PlacMtomua superciliaris 263 

Flaguaia S39 

lactea 340 

Planeaticua grayi caaius 272 



Pleurol^ia.... 



PodMer. 



indentata umbilicata ... 

PolydactyluB plebiua 

Polyerata amabilis 

Polynenua parediseua. 

quinquariua. 

Polyodon 

Polypeephis 

Pomacentnia bairdi 

buTTOugbi.. 

Krammorhynchus 

hebardi 

Uvidua 



Popelairia convenii acquatorialia,. 

Poricblhya — 

Ponana Carolina 

Progne cbalybea chalybea 

Promuaoaia 

Prosago^ cohacea 

rectinervia 

Praecinetea 

Proecopia scabra 

ProtoDotaria citrea 

Paeudomope affinia 

anguata 

aDDulicomia 

Pteraclis 

Pteridium 

Pteroglossus torquatua torquatus.. 



Punctum calif ornicum.... 
conspectum.... 
c. alfeni 



pyemaeum 

PupiUa blaadi jHtbodes. 

hebea 303,; 

h. nefaa 

Fupoidea marginata..., 

PygochelidoQ cyanoleuca 

Pynlia haematotus coccinicoUaria. : 
Pyrodon , 
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RadiodUcus millcDosUtua 301,: 

Kaiamas J 

ixila 

Ramphastos aiDbiguus ! 

piscivorus brovicariaatuB : 

Swainsonii ; 

Ramphocaenua rufiventria rufi- 

vcntria I 

Ramphocelua dimidiatus i^jthmi- 
cus : 

icteronotua. '. 

luciaDJ 1 

Rhadaraista.... i 

Rbamphobatis 

Rheocles. ., ■ 

Rhina . 

Rhinoptyux clamator ! 

Rhod inocich la rosea exiraia ! 

Rhomboplitoides 

me^lops 

Rhyachocylua cinereiceps 

flavo-olivaceua 

marRutatus 

Rbynchobatis 

Riparia riparia... 

Ripipteryx circumciucta 

Ronchifex 

Rupornia magnirostris nificauda.,.. 



Salmo erythiinus... 

Sal ta tor albicoUis btbmicus... 

atriceps lacertosiia 

magnoidea intermedins.... 
Sarda 



PBOCEEDmaS OF THE ACADEMY, ( 



pec, 



I Selenidera spectabilis ., 

Seminola. 

Seminalus 

I Setophaga ruticilla 

. Siganus corallinua 

fusceacens. 

I Sirystes nlboKri^eus 

1 Sitalfcs jugatua 

ovatipcnaij 

Sonori-lin bionc^'i franrUcana ... 
cxruUfluroinia 



1. jnnula ... 
m. limifonti.-i 
odorata 



I rooseveltiana 

sabiDoenaia buebmancnsis. 

8, occidentalia... 

I tortilUta.. 

I wolcottiana 

I Spaniua 

■ Sparua 

I Spirinehus 



Saucerottia edwardi 

niveoventer 

Scapaaeus malherbii 

Soaphura aphei 

Scapteriacus didactylus 

Soatophagua 

Sciaena aquiia 

cirrhosa 

duKumieri 

umbra 

Scleroderma 

S clerurus guatemaleosb..... 

Scobina 

Scoliodon walbeehmii 

Scomberoides tala. 

Scrofaria 

ScTopha 

Scymnorhious 



Secutor 

Seinrus surocapillus...... : 

motadlla 

DOveboracenaia noveboracen- 



Spizaetus omatus. 

tyrannua 

Spiziastur melanoleucua... 
Sporophila aurila 

grisea acbistacea 

guttiiralia 



Mi... 

aerripennia 2 

Stenacria cylindrodes 1 

SteDopaia cayemiensbalbicauda..., 2 

Sterna hinindo 2 

Stilpnochlora marginella 1 

Sfrephon 3 

Streptoceryle alcyon alcyon 2 

torquata torquata 2 

Striatura milium meridianalis..302, 3 

Strotes 3 

Sublegatua glaber , 2 

Succinea avara , 3 

Sula leucogaitra 2 

Syletor S 

Symphunis .... 3 

Syuallaxia pudica pudica ... .2 

Synergua 358,3 
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Tachyphonu? rufus 279 

Tanagra craseiroalris 277 

Mvicrissa 277 

luteic-apilU 277 

minuta humilis 277 

Tantcara gyroloides 278 

inomata „..,. 278 

krvala fanny 277 

lavinift 278 

Tapcra naevia cxrellens 258 

Taraba Iraosaiideana tran^aode- 

apa 260 

Tar^istcs 844 

philippii 344 

Taxiarcbus paraeiw^ 168 

Telcutias aduopus 197 

Terenolriocua crythruruD fulvigul- 

arus 266 

Tetralaima phila IJB 

Hurinama 171 

Tettigidea hancocki 168 

Tettix eaudata 108 

Tha!asaoklepht«s ; 337 

Thalurania colombica colombica.... 256 
Tbamnophilus radiatus nigricris- 

tatm 260 

Therapon brachycentrus S6 

brcvifpioia , 36 

knerii 86 

Thrasaetua harpy ia 250 

Thraupis cana eana 278 

paltnamn melanoptera 278 

Threoetca ruckeri 253 

Thryophilua ca^taneui caataneus,. 271 

galbraithii salbraithii 271 

modcstua euitiis.... 271 

ruFalbus caitanonotus 271 

Thymallus 339 

Thyraoi^ra affinia lid 

annulicornis liS 

Thyaanophota horiui 301, 315 

ingerjolli,.,. 301,325 

Thysdrus margmatus 199 

Tiaria olivacea puailla 275 

Tigrisoma cabanisi 247 

linwitum , , , 247 

Tinamua casitanciceps 241 

Tityra scmifasciata costaricensis.. 269 
Todiroatrum cinereum finilimum.. 264 

niftriceps 264 

flchistaceiceps 264 

Totanua flavipw 245 

melanoleucus 245 

Toxotes S39 

Trachidennua 339 

Trashiirops 14 

Trichodon. 3iO 

Trichopodus 3iO 

Trichopus 3i,0 

Troglodytes muwulus inquietua... 271 



375 



Trogon striplatus chionurus 257 

Trogonurus curucui tenellus 257 

Trompe 339 

Tropidacris coUaria 170 

Tropinotus obsoletus 170 

TrynRites aubrufieollis 246 

TyranDiBCUs vilissimus parvis 265 

Tyrannulus elatus regutoidee 269 

dominicensia dominicenaia 268 

melancholicua satrapa 268 

Tyrannus (yrannus 268 

Tyto pcrlata guatcraalae 250 

Uldgobius 89 

Umbrina 340 

Unagius 343 

Upeneoides belaque 40 

pbilippinus 87 

vittetua 39,40 

Uroclos 8S8, 343 

Urospatha martii semirufa 252 

Urubitinf^ anthracina 250 

urubitinga,. 249 

Vallonia cyclophorella 302, 327 

perapeclvia 303,327 

Vermivora chrysoptera 273 

peregrina 273 

Verater SM 

Vertigo coloradensia arizoaensiB 329 

c. inserta 305 

concinnula,,.... 329 

modesta ingculpta 304,329 

ovata 329 

Viadana myrtifolia 195 

Vigil 344 

Vilema teneooculata 183 

VireolaDJuspulchellus viridiceps. .. 273 
Vireoaylva navoviridis davoviridis 273 

olivacea 273 

Vitrina alaskana 302, 327 

Volatiuia jacarini splendena... 275 

Wilaonia canadenai§ 274 

citrina 274 

Xenodon 33S 

Xenops genibarbia mexicanus 262 

XeatoDlatta nyctiboroides 156 

Xiphorhynchua lacrimosua lacri- 

moaus 263 

naDus nanua 263 

punctigulus puDctigulus 263 

Zamelodia ludovieiana 275 

Zarhynchtia wagleri wagleri. 280 

Zenodon 336,336 

Zonitoides arborea 302,327 

mJDuacula alachuana 302,327 

singleyana 302,327 
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Additions to the Museum, 361. 

AtUch^ea, 359. 

Btkirie, George, announcement of death 

of, 73. 
Biological and Microacopical Section, 

report of, 356. 
Bodine, Joseph Hall. Eiperimeatal re- 
ult3 in lecnnuraand EoaUagma, 103. 
Botanical S«!tion, report of, 367. 
Boyer, ChftrleeS. Report of the Biolog- 
ical and Microflcopical Section, 359. 
Cadwalader, John. Minute on death of 

Samuel Gibson Dixon, 72. Legal 

attaionients of Dr, Dixon, 116. 
Calverl, Philip P, Eruptions of the 

Coeta Rican volcano IrazA in 1917-18, 

73. 
Conderman, Theodore H., announce- 
ment of death of, 281. 
Conklin, Eklwin G. In memoriam. 

Samuel G. Dixon, M.D., LLD., 

8cD., 115. 
Corresponding Secretary , report of, 347. 
Council for 1919, 35S. 
Cresson, Caleb, announcement of death 

of, I. 
Cresson, E. T., Jr. Report of the 

Entomological Section, 356. 
Culien, Anna M. Rectal tracheation 

of Argia putrida larva, 75. 
Curatora, report ot, 860. 
Day, Frank Miles, announcement of 

death of, 281. 
Dixon, Samuel Gibson, announcement 

of death of, 72. Memorial meeting, 

116. 
Dreer, William F., announcement of 

death of, 281. 
Du Bois, WiUiam P., announcement 

of death of, 281. 
Bckfeldt, John W. Report of the 

Botanical Section, 357. 
Elections in 1918, 360. 
Entomological Section, report of. 356. 
Fowler, Henry W. New and little- 
known fishes from the Philippine 

Islands, !, 2. A new Chuiwin 

from Paraguay, 141, 281. 



I Jamieson, Janet P. The tracheal sup- 
! ply of the rectum of the larva of 

Argia talamanca from Juan Visas, 

Costa Rica, 81. 
Jordan, David Starr. Note on Gistel's 

genera of fishes, 335. New genera 

of fishes, 341. 
Keeley, F. J. Report of the Curator 

of Uie William S. Vsux Collections, 

356. 
Librarian, report of, 348. 
Lyman, Benjamin Smith. Report of 

the Mineralogical and Qeolosical 

Section, 357. 
M clival ae, A. Robinson, announce- 
ment of death of, 334. 
Mineralogical and Geological Section, 

report of, 357. 
Moore, Cl^nce B. The northeastern 

Florida coast revisited, 281. 
Moore, J. Percy. Report of the Corre- 
sponding Secretary, 347. 
Nolan, Edward J. Report of the 

Recording Secretary, 346. Report 

of the Librarian, 348. 

announcement of 



of death 



Norris, Herbert, 

death of, 334. 
Norris, Isaac, i 

ot, 281. 
Officers, Councillors, and Committee 

on Accounts, 358. 
Ornithol(«ical Section, report of, 358. 
Pitsbryj Henry A. On the generic 

eMition of Sonorella wolcottiana 
artsch, 139, 281. 

Pilsbry, Henn* A., and Jas. H. Perriss. 
Mollusca ot the southwestern States 
—IX. The Santa Catalina, Rin- 
con, Tortillita and Galiure Moun- 
tains. X. The mountains of the 
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